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INTRODUCTION 



THIS DOCUMENT CONTAINS A DESCRIPTION OF THE EXECUTIVE COMPONENT 
OF THE OPERATING SYSTEM FOR THE UNIVAC U08 COMPUTER AND TAKES THE 
FORM OF A PROGRAMMERS REFERENCE MANUAL (PRM). THE EXECUTIVE IS 
DESIGNED TO OPERATE AS A MASTER CONTROL PROGRAM WHICH ESTABLISHES 
THE EFFICIENT MULTI-PROGRAMMING ENVIRONMENT NEEDED FOR UTILIZING 
THE FULL CAPABILITIES OF THE UNIVAC 1108 MULTI-PROCESSOR SYSTEM. 
THIS MANUAL INCLUDES DETAILS OF UTILIZATION PROCEDURES AND 
FUNCTIONAL CAPABILITIES BUT DOES NOT IN ALL CASES PRESENT THE 
DETAILED PROGRAMMING LOGIC WHICH MAKES POSSIBLE THOSE PROCEDURES 
AND CAPABILITIESt 

THE FIRST OPERATIONAL VERSION OF THE EXECUTIVE SYSTEM IS FOR THE 
UNIT PROCESSOR CONFIGURATION. THE INTERFACE OF THE USER TO THE 
EXEC IS THAT SHOWN. THE SAME INTERFACE WILL BE USED IN THE 
MULTI-PROCESSING VERSION WITH ADDITIONS MADE FOR CONTROL AND USE 
OF NEW FEATURES AVAILABLE ONLY IN THE MULT I -PROCESSOR 
CONFIGURATION. ALL SYSTEM SHIPMENTS WILL INCLUDE A ^SYSTEM 
MEMORANDUM' WHICH DETAIUS THE CHARACTERISTICS OF THE CURRENT 
SYSTEM. THE MEMOS WILL POINT OUT THE VARIOUS ADDITIONS OR 
ENHANCEMENTS MADE AS THE SYSTEM IS UPDATED. 

INCLUDED IN THIS MANUAL ARE SECTIONS ESTABLISHING THE 
OPERATIONAL REQUIREMENT FOR THE EXECUTIVE SYSTEM, EXPLAINING 
CERTAIN BASIC CONCEPTS NECESSARY FOR EXECUTIVE SYSTEM 
OPERATIONS— IN THE REAL-TIME* BATCH AND DEMAND (OR 
•CONVERSATIONAL 1 ) MODES, AND OUTLINING THE ORGANIZATION OF THE 
SYSTEM. THESE GENERALIZED INTRODUCTORY SECTIONS ARE FOLLOWED BY 
MORE DETAILED EXPLANATIONS OF THE EXECUTIVE CONTROL LANGUAGE, 
BATCH-PROCESSING OPERATIONS, DEMAND-PROCESSING OPERATIONS, 
REAL-TIME PROCESSING OPERATIONS, AND THE PROCESSING SUPERVISOR. 
AFTER THIS CLARIFICATION OF THE MAJOR SYSTEM COMPONENTS AND 
OPERATIONS, SECTIONS ARE PRESENTED ON OTHER COMPONENTS OF THE U06 
EXECUTIVE SYSTEM. 
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1. EXECUTIVE SYSTEM DESIGN CRITERIA 



1.1, OPERATIONAL CAPABILITIES 



TO TAKE MAXIMUM ADVANTAGE OF THE SPEED AND HARDWARE 
CAPABILITIES OF THE UNIVAC 1108 COMPUTER AND TO MAKE EFFECTIVE USE 
OF A GIVEN HARDWARE CONFIGURATION* A COMPLEX INTERNAL OPERATING 
ENVIRONMENT HAS SEEN CREATED, 

THIS ENVIRONMENT ALLOWS FOR THE CONCURRENT OPERATION OF MANY 
PROGRAMSl IT ALLOWS THE SYSTEM TO REACT IMMEDIATELY TO THE 
INQUIRIES, REQUESTS* AND OEMANDS OF MANY DIFFERENT USERS AT LOCAL 
AND REMOTE STATIONS? IT ALLOWS FOR THE STRINGENT DEMANDS OF 
REAL-TIME APPLICATIONS! IT IS ABLE TO STORE* FILE* RETRIEVE AND 
PROTECT LARGE BLOCKS OF DATA! AND IT MAKES OPTIMUM USE OF ALL 
AVAILABLE HARDWARE FACILITIES* WHILE MINIMIZING JOB TURNAROUND 
TIME, 

ONLY THROUGH CENTRAL CONTROL OF ALL ACTIVITIES OF THE UNIVAC 
1108 CAN THIS ENVIRONMENT OF THE COMBINED HARDWARE AND SOFTWARE 
SYSTEMS 8E FULLY ESTABLISHED AND MAINTAINED TO SATISFY THE 
REQUIREMENTS OF ALL APPLICATIONS, THIS RESPONSIBILITY FOR 
EFFICIENT* FLEXIBLE* CENTRALIZED CONTROL IS BORNE BY THE EXEC, 
THE EXEC CONTROLS AND COORDINATES THE FUNCTIONS OF THIS COMPLEX 
INTERNAL ENVIRONMENT AND* BY PRESENTING A RELATIVELY SIMPLE 
INTERFACE TO THE PROGRAMMER* ALLOWS HIM TO USE THE SYSTEM EASILY 
WHILE RELIEVING HIM OF CONCERN FOR THE INTERNAL INTERACTION 
BETWEEN HIS PROGRAM AND OTHER CO-EXISTENT PROGRAMS, 



1,2. EXEC RELATION TO OTHER SYSTEM COMPONENTS 



THE UNIVAC 1108 EXECUTIVE SYSTEM INCLUDES A COMPLETE SET OF 
SOURCE-LANGUAGE PROCESSORS INCLUDING FORTRAN V# COBOL* ALGOL AND 
THE ASSEMBLER. THE OPERATION OF ALL OF THESE PROCESSORS IS 
CONTROLLED BY THE EXEC FOR THE USER OF THE SYSTEM, BY THE 
EXECUTIVEfS ASSUMPTION OF THE RESPONSIBILITY FOR; 1) CALLING In 
PROCESSORS AS REQUIRED* 2) PROVIDING INPUTS TO THE PROCESSORS* 3) 
STORAGE AND MAINTENANCE OF THE OUTPUTS OF THE PROCESSORS* AND 4) 
THE INTEGRATION OF ACTIVITIES INVOLVING SEQUENCES OF PROCESSOR 
CALLS* A PROCESSORtS OPERATION CAN BE CONFINED TO THE ACTUAL 
PROCESSING INVOLVED IN A SINGLE ACTIVITY, THE EXECUTIVE SYSTEM 
WILL TAKE CARE OF ALL OTHER FUNCTIONS, 
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OTHER COMPONENTS OF THE 1108 SOFTWARE SYSTEM SUCH AS 
SORT/MERGE* APT* PERT/COST, AND LP (LINEAR PROGRAMMING) INTERFACE 
WITH THE EXECUTIVE SYSTEM IN A SIMILAR MANNER, 



1.3. FUNCTIONAL OBJECTIVES 



THE PRIMARY OBJECTIVES IN THE DESIGN OF THE 1108 EXECUTIVE 
SYSTEM ARE AS FOLLOWS; 

l.TO OPTIMIZE MACHINE FACILITIES USAGE* AND AT THE SAME TIME 
OPTIMIZE INTERACTION FOR ALL USERS BY THE USE OF 
MULTI-PROGRAMMING/MULTI-PROCESSING TECHNIQUES, 

2. TO MAKE AVAILABLE TO REMOTE USERS THE COMPLETE FACILITIES OF 
THE 1108 SYSTEM. 

3, TO PROVIDE AN EXECUTIVE CONTROL LANGUAGE WHOSE STRUCTURE WILL 
ALLOW SIMPLE PROGRAMS TO HAVE A SIMPLE MEANS OF EXPRESSING 
THEIR REQUIREMENTS, 

**,TO PROVIDE THE FLEXIBILITY TO EXPRESS A COMPLEX ENVIRONMENT 
FOR COMPLEX PROGRAMS, 

5, TO PROVIDE A BROAD AND EASILY-USED SPECTRUM OF PROGRAM CON- 
STRUCTION MANlPULATlONfAND CHECKOUT AIDS, INCLUDING THE PER* 
MANENT STORAGE OF PROGRAM ELEMENTS ON RANDOM-ACCESS DEVICES, 

6, TO PROVIDE FOR TASKS TO BE EXECUTED IN EITHER BATCH* DEMAND* 
OR REAL-TIME MODE, 

7. TO PROVIDE A SIMPLE AND FLEXIBLE MEANS OF COMPLETE SOFTWARE 
SYSTEM GENERATION AND MAINTENANCE AT THE INDIVIDUAL 
INSTALLATION, 

8,T0 PROVIDE SYSTEM INVULNERABILITY TO PROGRAMMING ERROR AND* 
AS FAR AS IS REASONABLE* HARDWARE ERRORS, 

9. TO PROVIDE THE SIMPLEST POSSIBLE OPERATIONAL CHARACTERIS- 
TICS CONSISTENT WITH FULL UTILIZATION OF THE CAPABILITES 
OF THE SYSTEM. 



l.f, RANGE OF EXECUTIVE SYSTEM CAPABILITIES 



THE TECHNICAL CAPABILITIES OF THE UNlVAC 1108 EXECUTIVE SYSTEM 
SPAN A BROAD SPECTRUM OF DATA PROCESSING ACTIVITIES, ITS DESIGN 
IS SUCH THAT NO PENALTIES OF INEFFICIENCY ARE IMPOSED UPON ONE OF 
THESE ACTIVITIES BY THE SUPPORT PROVIDED FOR THE OTHER ACTIVI- 
TIES, AN INSTALLATION NOT INTERESTED IN UTILIZATION OF THE FULL 
SPECTRUM MAY SPECIFY CAPABILITIES TO BE ELIMINATED AT SYSTEM 
GENERATION TIME, 



Itttlt BATCH PROCESSING 

FOREMOST AMONG SYSTEM CAPABILITIES IS THE SUPPORT PROVIDED FOR 
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BATCH PROCESSING, DESIGN EMPHASIS HAS BEEN PLACED UPON THE 
ACHIEVEMENT OF EASE OF RUN PREPARATION AND SUBMISSION* 
MINIMIZATION OF UOB TURN-AROUNO TIME, AND MINIMIZATION OF OPERATOR 
INTERVENTION AND DECISION REQUIREMENTS, RUN SUBMISSION MAT COME 
FROM MANY SOURCES, REMOTE AND CENTRAL, THESE VARIOUS INPUTS 
THROUGH THE EXECtS USE AND CONTROL OF EFFICIENT MULTI-PROGRAMMING 
TECHNIQUES, MAY UNDERGO WHAT IS ESSENTIALLY SIMULTANEOUS INPUT, 
PROCESSING* AND OUTPUT. THUS* IN A DEMANDING ENVIRONMENT* THE 
FULL CAPABILITIES OF THE 1108 CAN BE UTILIZED EFFICIENTLY, 

1.4.2, DEMAND PROCESSING 

THE EXEC PROVIDES SIMULTANEOUS USE OF THE 1108 BY MANY USERS AT 
REMOTE CONSOLES TO OPTIMIZE THE USER/SYSTEM INTERACTION RATE. 
EACH USER SHARES CONTROL OF THE COMPUTATIONAL FACILITIES AND HAS 
THE FULL CAPABILITY OF THE 1108 CONFIGURATION AT HIS DISPOSAL, 

THE DEMAND MODE OF PROCESSING IS INITIATED AND CONTROLLED BY 
THE EXECUTIVE CONTROL LANGUAGE, COMMANDS ARE INPUT VIA THE USER'S 
REMOTE CONSOLE ON A CONVERSATIONAL BASIS, THAT IS* AN IMMEDIATE 
SYSTEM RESPONSE WILL BE APPARENT, 

PROVISIONS ARE MADE FOR: 1) DIALED COMMUNICATION CONNECTION 
IN ADDITION TO LEASED LINES AND REMOTE CONSOLES ON SITE! 2) PAPER 
TAPE INPUT ALLOWING PRE-TYPED COMMAND PROGRAMS WITH DATA FOR HIGH 
EFFICIENCY COMMUNICATION TRANSMISSION! 3) USER COMMUNICATION WITH 
THE COMPUTER CENTER* OTHER CONSOLES AND THE EXEC ITSELF # 

1.4.3, REAL-TIME PROCESSING 

A BASIC RESPONSIBILITY OF THE EXEC IS TO ASSIST REAL-TIME 
COMMUNICATIONS(RT/C) PROGRAMS WITH EXEC FUNCTIONS PROVIDED TO 
ALLOW RT/C PROGRAMS TO APPROPRIATELY INFLUENCE THE EXEC AND THE 
MULTI-PROGRAM BACKGROUND* NO ATTEMPT IS MADE TO GENERALIZE THE 
CONTROL REQUIRED IN EACH RT/C PROGRAM IN RECOGNITION OF THE 
SPECIFIC TAILORING OF A RT/C PROGRAM TO BOTH THE HARDWARE 
CONFIGURATION AND THE PROCESS CONTROLLED, 

EXEC IS SENSITIVE TO THE NATURE OF RT/C PROCESSING AND PROVIDES 
APPROPRIATE MECHANISMS FOR: LOCKOUT PROTECTION FROM SIMULTANEOUS 
RECORD ACCESS DURING PROGRAM EXECUTION! PRIORITY SENSITIVITY! 
PROTECTION TO RT/C PROGRAMS FROM INTERFERENCE BECAUSE OF PERIPH- 
ERAL ACCESS OF BACKGROUND PROGRAMS (SEARCH FUNCTIONS, ETC, ) . 

INTERFACE WITH NON-STANDARD PERIPHERALS CAN BE AT THE HARDWARE 
LEVEL (I/O COMMANDS AND INTERRUPTS), EXEC AWARENESS OF INDIVIDUAL 
TRANSMISSION LINES PROVIDES FOR ADEQUATE RESPONSE AND FLEXI- 
BILITY, 
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Xt5t PROGRAM PROTECTION 

THE MULTIPROGRAMMING CAPABILITIES OF THE EXECUTIVE SYSTEM 
IMPLIES THAT MANY UNRELATED PROGRAMS MAY BE RESIDING In MAIN 
STORAGE AT THE SAME TIME, SUCH PROGRAMS MAY BE REAL-TIME RUNS* 
PRODUCTION RUNS* CLASSIFIED RUNS, OR SIMPLE DEBUGGING RUNS f 
INFRINGEMENT OF PRIVACY IN SUCH A MIXTURE IS HIGHLY PROBABLE 
ESPECIALLY IN CASES WHERE DEBUGGING RUNS ARE EXECUTING, THE 
KNOWLEDGE OR IGNORANCE OF AN INVASION MAY RANGE FROM LITTLE OR NO 
CONCERN FOR SOME RUNS TO GREAT CONCERN FOR CLASSIFIED OR REALTIME 
RUNS, 

TO COMBAT THIS INVASION, INTENTIONAL OR UNINTENTIONAL, THE 
EXECUTIVE SYSTEM HAS UNIQUE FEATURES THAT AUTOMATICALLY GUARANTEE 
ABSOLUTE PROTECTION FOR EACH PROGRAM, THE PROTECTION GUARDS 
AGAINST TWO FORMS OF INVASION* DIRECT AND INDIRECT. 

DIRECT PROTECTION SAFEGUARDS ALL PROGRAMS IN MAIN STORAGE FROM 
AN ACTIVE PROGRAM THAT MAY ATTEMPT TO READ, WRITE* OR JUMP INTO 
ANOTHER PROGRAM AREA, THIS SAFEGUARD IS EFFECTED BY 'LOCKING OUT» 
ANY AREA OF MAIN STORAGE THAT IS NOT ASSIGNED TO THE PRESENTLY AC- 
TIVE PROGRAM OR, IN EFFECT, 'LOCKING In» THE ACTIVE PROGRAM. ANY 
ATTEMPT TO PERFORM ANY OF THE ABOVE FUNCTIONS IS IMMEDIATELY 
REPORTED TO THE EXECUTIVE SYSTEM. 

INOIRECT PROTECTION IS REALIZED BY RESERVING CERTAIN CONTROL 
FUNCTIONS FOR THE EXCLUSIVE USE OF THE EXECUTIVE SYSTEM. THESE 
FUNCTIONS ARE OF THE TYPE THAT COULD CAUSE A SYSTEM MALFUNCTION 
AND, IN TURN, A PROGRAM MALFUNCTION IF ERRONEOUSLY USED. THE 
EXECUTIVE SYSTEM WILL PROHIBIT THE USE OF THESE FUNCTIONS. 

IN BOTH FORMS OF PROTECTION* THE EXECUTIVE SYSTEM IS, IN 
REALITY, GUARANTEEING ITS OWN SAFETY FROM ABUSES THAT MAY PROVE 
CATASTROPHIC TO THE SYSTEM, 

1.6. MASS STORAGE UTILIZATION TECHNIQUES 

THE UNIVAC 1108 EXECUTIVE SYSTEM IS DESIGNED TO PROVIDE 
INSTALLATIONS WITH AN EFFECTIVE AND EFFICIENT UTILIZATION OF THE 
MASS STORAGE DEVICES AVAILABLE WITH THE 1108. THE RESULT IS AN 
UNPRECEDENTED ABILITY TO RELIEVE OPERATORS AND PROGRAMMERS OF 
RESPONSIBILITIES IN MAINTAINING AND PHYSICALLY HANDLING CARDS, 
MAGNETIC TAPES, ETC., THUS ELIMINATING MANY OF THE ERRORS WHICH 
PREVIOUSLY ACCOMPANIED THE USE OF LARGE-SCALE SOFTWARE SYSTEMS, 
AT THE SAME TIME, THE OVERALL EFFICIENCY OF OPERATION IS 
CONSIDERABLY IMPROVED. 
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PROVISIONS ARE MADE FOR THE MAINTENANCE OF PERMANENT DATA FILES 
AND PROGRAM FILES ON THE MASS STORAGE DEVICES, WITH FULL FACIL- 
ITIES FOR MODIFICATION AND MANIPULATION OF THESE FILES, SECURITY 
MEASURES ARE INVOKED BY THE EXECUTIVE SYSTEM TO INSURE THAT FILES 
ARE NOT SUBJECTED TO UNAUTHORIZED USE. AS UNUSED MASS STORAGE 
SPACE APPROACHES EXHAUSTION , PROVISIONS ARE ALSO MADE WITHIN T&E 
EXECUTIVE SYSTEM FOR AUTOMATIC RELOCATION OF FILES OF LOW 
USAGE-FREQUENCY TO MAGNETIC TAPE, WHEN THE USE OF FILES RELOCATED 
IN SUCH A MANNER IS REQUESTED* THEY ARE RETRIEVED AND RESTORED* 
UNDER CONTROL OF THE EXECUTIVE SYSTEM, WITH NO INCONVENIENCE TO 
THE USER. FOR THE MOST PART, DYNAMIC ASSIGNMENT OF MASS STORAGE 
SPACE IS AVAILABLE TO THE USER VIA THE EXECUTIVE SYSTEM. TO 
FACILITATE EFFICIENT UTILIZATION OF AVAILABLE FACILITIES, THE USER 
IS ALSO ABLE TO RETURN PORTIONS OF MASS STORAGE TO GENERAL USE AS 
HE FINISHES WITH THEM. 



1.7. PROGRAM FILES 



1.7. 1. BASIC CONCEPT 

THE CONCEPT OF A PROGRAM FILE IS FUNDAMENTAL TO AN 
UNDERSTANDING OF THE 1108 SOFTWARE SYSTEM. A PROGRAM FILE IS 
ESSENTIALLY A NAMED SET OF ELEMENTS. THE FILE NAME IS THE PRIME 
IDENTIFIER FOR THE SET OF ELEMENTS. TO IDENTIFY AND LOCATE THE 
ELEMENTS WITHIN A PROGRAM FILE, A TABLE OF CONTENTS IS CREATED, 
AND MAINTAINED WITHIN THE PROGRAM FILE BY THE SYSTEM. 

1.7.2. PROGRAM FILE ELEMENTS 

WITHIN THE TABLE OF CONTENTS, EACH ELEMENT WITHIN THE PROGRAM 
FILE IS UNIQUELY IDENTIFIED BY THE FOLLOWING FOUR PARAMETERS; 

1. ELEMENT TYPE 

2. ELEMENT NAME 

3. ELEMENT VERSION 

4. ELEMENT CYCLE 

ALSO INCLUDED ARE VARIOUS OTHER PARAMETERS SUCH AS THE DATE OF 
ELEMENT CREATION AND THE CURRENT RELATIVE LOCATION OF THE ELEMENT 
ON MASS STORAGE. 

THE ELEMENTS CONTAINED WITHIN A PROGRAM FILE ARE OF THE 
FOLLOWING THREE TYPES: 

1. SOURCE LANGUAGE, OR MORE GENERALLY, VARIABLE LENGTH 
DATA IMAGES 

2. RELOCATABLE BINARY 
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3, ABSOLUTE BINARY 

TYPICAL SOURCE-LANGUAGE ELEMENTS ARE THE FOLLOWING: 

it FORTRAN SOURCE PROGRAM 

2. COBOL SOURCE PROGRAM 

3. ASSEMBLER SOURCE PROGRAM 

4. COLLECTOR SOURCE ELEMENT 

ANY OF THESE ELEMENTS MAY BE INTRODUCED INTO A PROGRAM FILE OR 
MANIPULATED WITH A FILE BY THE USE OF THE APPROPRIATE PROCESSOR 
(FORTRAN, COBOLi ETC.) OR BY CERTAIN UTILITY ROUTINES, 

THE FOLLOWING ELEMENTS MAY BE THOUGHT OF AS BEING SpECIAL-CASE 
SOURCE-LANGUAGE ELEMENTS; 

1, ASSEMBLER PROCEDURE ELEMENTS 

2, COBOL PROCEDURE ELEMENTS 

3, FORTRAN PROCEDURE ELEMENTS 

THESE ELEMENTS ARE AVAILABLE TO THE LANGUAGE PROCESSORS ESSEN- 
TIALLY AS SOURCE-LANGUAGE LIBRARY ELEMENTS. SPECIAL ELEMENTS ARE 
REQUIRED BY THE SYSTEM TO FACILITATE THE RETRIEVAL OF SOURCE 
LANGUAGE LIBRARY ELEMENTS AT COMPILATION OR ASSEMBLY TIME. 
HOWEVER t THESE ELEMENTS ARE CREATED AND MAINTAINED BY THE SYSTEM 
AND REQUIRE NO CONCERN ON THE PART OF THE USER, 

IN ADDITION TO THE ABOVE SOURCE ELEMENTS, SETS OF EXECUTIVE 
CONTROL STATEMENTS MAY BE ENTERED AS SOURCE ELEMENTS, THESE 
ELEMENTS MAY BE CALLED BY THE ©START OR I3ADD STATEMENTS, 

RELOCATABLE ELEMENTS ARE THE BINARY OUTPUT OF THE PROCESSORS 
SUCH AS FORTRAN f COBOL* THE ASSEMBLER, AND ONE SPECIAL USE OF THE 
COLLECTOR, ABSOLUTE ELEMENTS ARE PLACED IN A PROGRAM FILE BY THE 
COLLECTOR, 

1,7,3, ELEMENT NAME AND VERSION 

EACH ELEMENT WITHIN A PROGRAM FILE IS GIVEN A NAME SPECIFIED BY 
THE USER, THIS NAME IS REFERRED TO SIMPLY AS THE ELEMENT NAME, 
TO DISTINGUISH BETWEEN ELEMENTS OF THE SAME NAME AND TYPEr A USER 
MAY SPECIFY A SUBNAME FOR AN ELEMENT, AND THIS SUBNAME IS CAfcLED 
THE ELEMENT VERSION, 

BOTH AN ELEMENT NAME AND AN ELEMENT VERSION MAY BE FROM ONE TO 
TWELVE CHARACTERS IN LENGTH, AND THESE TWO PARAMETERS TOGETHER 
MUST UNIQUELY IDENTIFY ONE ELEMENT AMONG ALL ELEMENTS OF ANY 
PARTICULAR TYPE, ELEMENTS OF DIFFERENT TYPES (E.G,, SOURCE 
LANGUAGE VS, RELOCATABLE BINARY)MAY, HOWEVER, HAVE THE SAME NAME 
AND VERSION. AN ELEMENT NAME IS REQUIRED FOR ALL ELEMENTS WITHIN 
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A PROGRAM FILE (A NAME IS SUPPLIED AUTOMATICALLY BY THE EXEC IN 
MANY CASES) J HOWEVER* THE SPECIFICATION OF AN ELEMENT VERSION IS 
NOT REQUIRED. 



l.7.<+. ELEMENT VERSIONS 

RELOCATABLE ELEMENTS MAY BE FURTHER CLASSIFIED BY SPECIFYING A 
CLASS DESIGNATION WHICH IS APPLIED TO THE VERSION NAME, THE PUR- 
POSE OF THIS CLASSIFICATION IS THE SELECTION OF ELEMENTS BASED ON 
PARAMETERS SUITED FOR THE PARTICULAR ALLOCATION TO BE MADE, 
LETTERS WITHIN THE VERSION NAMES OF ELEMENTS ARE GIVEN MEANING BY 
THE PROGRAMMER WHICH CAN THEN BE USED TO SELECT A PROPER CLASS OR 
CLASSES ACCORDING TO THE NEEDt EACH REQUIRED ELEMENT NEED NOT BE 
NAMED* BUT THE PROPER ELEMENT WILL BE SELECTED BY ELIMINATION. 

X.7.5. 'CYCLE* PARAMETER 

FOR DIFFERENTIATION AMONG SYMBOLIC ELEMENTS* AN INTEGER 
PARAMETER CALLED tCYCLE' IS ASSOCIATED WITH EACH ELEMENT. THIS 
ALLOWS SEVERAL t COPIES t OF THE SAME VERSION OF AN ELEMENT TO BE 
RETAINED WITHIN A PROGRAM-FILE. EACH ITEM( IMAGE) OF A SYMBOLIC 
ELEMENT HAS A CYCLE NUMBER INDICATING TO WHICH CYCLE IT BELONGS* 
AND* IF DELETED* A DELETE-CYCLE NUMBER TO INDICATE IN WHICH CYCLE 
THIS ITEM WAS DELETED, WHEN A SYMBOLIC ELEMENT IS UPDATED* THE 
UPDATE ITEMS ARE INSERTED WHERE THEY BELONG IN THE ELEMENT AND 
GIVEN A CYCLE NUMBER ONE GREATER THAN THE LAST CYCLE OF THE 
ELEMENT. ANY PREVIOUS CYCLE ITEMS THAT HAVE BEEN DELETED BY THIS 
UPDATE ARE MARKED SO. THE USER MAY MAKE REFERENCES BY CYCLE 
NUMBER. THIS GIVES THE SAME EFFECT AS THOUGH SEVERAL DIFFERENT 
COPIES OF THE ELEMENT WERE MAINTAINED. THE USER MAY SET THE 
NUMBER OF UPDATE CYCLES TO BE RETAINED AT ANY LEVEL HE DESIRES I 
HOWEVER* HE NEED SET THAT NUMBER ONLY IF HE DESIRES TO CHANGE IT 
FROM THE STANDARD SYSTEM ASSUMPTION. THIS STANDARD VALUE MAY BE 
ALTERED AT SYSTEM GENERATION TIME. 

IN SPECIFYING A SYMBOLIC ELEMENT FOR COMPILATION OR ASSEMBLY* 
THE USER MAY REFERENCE A SPECIFIC UPDATE FROM A SEQUENCE OF 
RETAINED UPDATES BY SPECIFYING THE PROPER UPDATE CYCLE NUMBER AS 
PART OF THE EXECUTIVE CONTROL STATEMENT CALLING FOR THE COMPILER 
OR ASSEMBLER. IN COMPILATION* THE UPDATE ENTRY WILL BE COMBINED 
WITH THE ELEMENT IN ITS COMPLETE STATE THEREBY CREATING A COMPLETE 
ELEMENT AS OF THAT CYCLE. 

AS SOON AS THE NUMBER OF UPDATES RETAINED FOR AN ELEMENT 
EXCEEDS THE SPECIFIED MAXIMUM* THE UPDATE OF THE LOWEST CYCLE 
NUMBER (THE ORIGINAL* COMPLETE ELEMENT) IS COMBINED WITH THE 
UPDATE NEXT LOWEST IN CYCLE NUMBERUN EFFECT* THE OLDEST ENTRY IS 
DISCARDED* AND THE NEXT-OLDEST* IN ITS COMPLETED FORM* BECOMES THE 
OLDEST TO MAKE ROOM FOR THE LATEST CYCLE ENTRY. THESE CORRECTIONS 
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THUS BECOME INCORPORATED PERMANENTLY INTO THE BASIC ELEMENTS AND 
CAN ONLY BE REMOVED BY ENTERING NEW CORRECTION STATEMENTS. 

THIS TECHNIQUE OF HANDLING SYMBOLIC ELEMENTS OFFERS TWO 
DISTINCT ADVANTAGES! 

(l)THE USER IS ALLOWED TO KEEP MANY DIFFERING COPIES OF THE 
SAME ELEMENT IN A PROGRAM FILE WHILE REQUIRING LITTLE ADDITIONAL 
STORAGE OVER THAT NEEDED FOR A SINGLE COPY, 

(2) THE USER IS ABLE TO REFER EASILY TO EARLIER COPIES OF A 
SPECIFIC ELEMENT WITHOUT HAVING TO PREPARE CORRECTIONS DELETING 
PREVIOUSLY INPUT CORRECTIONS. HOWEVER, IF A SET OF CORRECTIONS 
ARE APPLIED TO ANY CYCLE EXCEPT THE LATEST AND THE UPDATED CYCLE 
IS TO BE RETAINED, ALL CYCLES THAT PREVIOUSLY FOLLOWED THE CYCLE 
TO BE UPDATED WILL BE DELETED. THE NEW CYCLE NUMBER WILL BE THE 
UPDATED CYCLE NUMBER PLUS ONE. 
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2. HARDWARE CONFIGURATIONS 



THE EXECUTIVE SYSTEM INCLUDES FACILITIES FOR THE SUPPORT AND USE 
OF MANY DIFFERENT CONFIGURATIONS AND EQUIPMENTS. THE DETAILED 
DESCRIPTIONS OF HOW ALL DEVICES ARE INCLUDED IN THE CONFIGURATION 
AS EACH EXECUTIVE SYSTEM IS TAILORED TO A PARTICULAR SITE ARE 
GIVEN IN THE SECTION ON SYSTEM SETUP (SECTION 18). IN SECTION 2,1 
IS A LIST OF THE DEVICES SUPPORTED AND INFORMATION ON THE 
CALCULATION OF THE REQUIRED EQUIPMENT FOR PARTICULAR 
INSTALLATIONS. 



2.1, MINIMUM CONFIGURATION 



A MINIMUM CONFIGURATION IS GIVEN HERE ONLY TO INDICATE THE BASIC 
EQUIPMENT REQUIRED AND ASSUMED IN THE DESIGN OF THE EXECUTIVE 
SYSTEM. IN SECTION 3 FURTHER DETAIL IS GIVEN ON STORAGE 
REQUIREMENTS THAT EACH USER WILL FIND NECESSARY TO PROPERLY 
OPERATE UNDER THE EXPECTED WORK LOAD, 

MINIMUM CONFIGURATION 

PROCESSOR WITH CONSOLE 

65K MAIN STORAGE 

ONE DRUM SUBSYSTEM WITH 1-FH88Q* OR 3-FH432 DRUMS 

ONE ON-LINE 1004-11 (READ-PRINT-PUNCH) OR EQUIVALENT 

ONE TAPE SUBSYSTEM WITH TWO IVC-VIC-VHIC TAPE UNITS 

ONE FASTRAND SUBSYSTEM WITH ONE UNIT 

THE FASTRAND SUBSYSTEM FORMS A PART OF THE MINIMUM 
CONFIGURATION TO PROVIDE SUFFICIENT SPACE FOR EFFECTIVE USE OF 
MANY EXECUTIVE FEATURES. THE TABLE BELOW IS PROVIDED AS AN AID IN 
DETERMINING THE SPACE DESIRED WHEN USING THE MASS STORAGE 
MANAGEMENT FACILITIES OF THE EXECUTIVE. ONLY THE FASTRAND 
SUBSYSTEM CLEARLY MEETS THE TYPICAL NEEDS WHEN USING THE SYSTEM 
FULLY* AND IT IS FOR THIS REASON THAT THE DEFINITION ABOVE IS 
MADE. HOWEVER, COMPLETE SUBSTITUTION BY HIGH SPEED DRUMS IS 
POSSIBLE WHEN A SUFFICIENT QUANTITY IS MADE AVAILABLE. 

THIS CONFIGURATION IS REQUIRED FOR MAINTENANCE OF THE SYSTEM 
ITSELF. THE SYSTEM IS LOADED FROM A SINGLE TAPE UNIT AND STORED 
ON DRUM, ONCE LOADED THE SYSTEM DOES NOT REQUIRE THIS TAPE UNIT 
FOR OPERATION* AND IT IS FREE FOR USE IN OTHER APPLICATIONS. 

THE MINIMUM DEFINED DEVICES WITHIN A SYSTEM UPON INITIAL ISSUE 
WILL CONTAIN A TAPE* DRUM* FASTRAND* CARD AND PRINTER CHANNELS. 
THE PARTICULAR SITE WILL EXPAND THE SYSTEM TO REFLECT THE 
CONFIGURATION. THE METHOD OF DESCRIBING A SYSTEM IS DETAILED IN 
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THE SECTION ON SYSTEM GENERATION (SECTION 18). 



2,2, STORAGE REQUIREMENTS 



THE EXECUTIVE SYSTEM REQIRES ONE FH-432 DRUM OR EQUIVALENT FOR 
PERMANENT STORAGE OF THE SYSTEM* PROCESSORS! AND LIBRARIES. ALL 
OTHER MASS STORAGE IS AVAILABLE TO THE USER* OR IS REQUIRED IN THE 
PERFORMANCE OF EXECUTIVE SYSTEM FUNCTIONS AT THE DIRECTION OF THE 
USER, 

AN APPROXIMATION OF THE REQUIRED MASS STORAGE SPACE NEEDED CAN 
BY FOUND BY ESTIMATING THE QUANTITIES BELOW, 



WORDS (DECIMAL) 
250000 



LENGTH OF ALL ACTIVE 
PROGRAMS 

LENGTH + 100 FOR EACH 
ACTIVE PROGRAM 

100000 OR USER SCRATCH 
WHICHEVER IS GREATER 

LENGTH OF USER DATA 



4000 

20 PER EACH SYMBOLIC 
LINE OF CODE STORED 



60 PER ACCOUNT 
NUMBER 

20000 

250000 PER PRINTER 



REQUIREMENT 

PERMANENT STORAGE FOR EXECUTIVE, 
PROCESSORS* AND SYSTEM LIBRARY. 

SWAP STORAGE AREA ON HIGH SPEED 
DRUM, 

STORAGE FOR EACH PROGRAM IN 
ABSOLUTE FORM, 

SCRATCH SPACE FOR OPERATING 
PROCESSORS OR USER PROGRAMS. 

SPACE ALLOCATED FOR STORAGE OF 
PERMANENT USER DATA FILES. 

EACH PROGRAM FILE 

FOR STORAGE OF SYMBOLIC AND 
RELOCATABLE PROGRAM ELEMENTS OR 
COMMAND STREAMS STORED FOR LATER 
REFERENCE. 

PERMANENT ACCOUNT FILE 
MAINTAINED BY EXECUTIVE, 

TEMPORARY LOG FILE. 

OATA REQUIRED TO PROVIDE 
20 MINUTES OF BACKUP FOR 
ONE PRINTER. 



250000 PER CARD READER 20 MINUTE READER BACKUP, 
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125000 PER CARD PUNCH 

750000 PER REMOTE 1004' 
DLT1 TERMINAL 



LENGTH OF ALL DUMPS 
+ 10% 



LENGTH + 500 FOR PROGRAM 
CHECKPOINTEDt 



10* OF ALL ABOVE 
REQUIREMENTS 



20 MINUTE PUNCH BACKUP, 

CONSIDERABLE BUFFER SPACE 
IS REQUIRED FOR REMOTE BATCH 
TERMINALS DUE TO LINE SPEEDS. 

SCRATCH STORAGE OF ALL DIAGNOSTIC 
SNAPSHOTS AND DUMPS THAT HAVE NOT 
BEEN EDITED FOR OUTPUT, 

SPACE FOR EACH MASS STORED 
CHECKPOINT BEING HELD BY 
THE SYSTEM* 

DIRECTORY! EXECUTIVE OVERHEAD* ETC. 



A REQUEST MAY BE MADE AT SYSTEM GENERATION TIME TO PLACE 
SPECIFIC PROCESSORS ON SLOWER SPEED DEVICES (SEE SYSTEM GENERATION 
STATEMENTS t MOVE PROCESSORS, SECTION 18.1,3). 



2.3, EXECUTIVE MAIN STORAGE REQUIREMENTS 



THE RESIDENT ROUTINES OF THE EXECUTIVE SYSTEM REQUIRE 12K OF 
MAIN STORAGE. THIS REQUIREMENT IS DIVIDED BETWEEN THE LOWER PART 
OF THE FIRST MODULE AND THE UPPER PART OF THE LAST MODULE ♦ AS THE 
EXECUTIVE NEEDS ADDITIONAL STORAGE* BECAUSE OF THE NATURE OF THE 
CURRENT WORK LOAD* THE UPPER END OF THE I "AREA AND/OR THE LOWER 
END OF THE D-AREA WILL BE EXPANDED TO MEET THE NEW STORAGE 
REQUIREMENTS. 



2,4, TAPE USAGE IMPLIED BY EXECUTIVE OPERATION 



IN THE DETERMINATION OF THE APPROPRIATE NUMBER OF TAPE UNITS 
IN ANY CONFIGURATION, IT IS NECESSARY TO INCLUDE A SUFFICIENT 
NUMBER OF UNITS FOR USER REQUESTED BUT SYSTEM CONTROLLED USAGE, 
EXECUTIVE FEATURES WHICH REQUIRE THE ASSIGNMENT OF TAPE UNITS ARE: 

1, MASS STORAGE FILE ROLLOUT AND ROLLBACK 

WHEN THE QUANTITY OF MASS STORAGE AVAILABLE FOR 
ASSIGNMENT HAS DECREASED BY THE ASSIGNMENT OF 
PERMANENT FILE STORAGE SO THAT MORE SPACE MUST 
BE SECURED ' A TAPE UNIT WILL BE 

USED BY EXEC TO RELIEVE THIS OVERLOAD BY TEMPORARY 
MOVEMENT OF FILES TO TAPE, 
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2. CHECKPOINT 

AT THE USERS REQUEST OR BY OPERATOR ACTION * A 
TAPE UNIT MAY BE CALLED UPON FOR THE CHECKPOINT 
TAKEN OF THE RUN BY THE EXECUTIVE SYSTEM. 

3, SYMBIONT INPUT/OUTPUT 

CERTAIN DATA TAPES CREATED OR USED BY THE SYMBIONT 
COMPLEX MUST BE ASSIGNED. OPERATIONS SUCH AS CARD* 
TO-TAPE AND TAPE-TO-PRINTER ARE AVAILABLE WHERE NO 
DIRECT ASSOCIATION WITH A USER PROGRAM EXISTS, 

<*. LOGGING OUTPUT 

AN OPTIONAL OUTPUT OF THE EXECUTIVE SYSTEM IS THE 
LOG OF ALL SYSTEM ACTIVITY. THIS MAY BE SENT TO 
A TAPE WHICH WOULD BE ASSIGNED ALMOST CONTINUALLY 
FOR THIS PURPOSE. 



a. 5. UTILIZATION OF ADDITIONAL HARDWARE 



THE EXECUTIVE SYSTEM IS DESIGNED TO FULLY UTILIZE ALL HARDWARE 
ATTACHED TO THE 1108. IN SO FAR AS UTILIZATION OF THE 
CAPABILITIES OF THE U06 IS CONCERNED* ADDITIONAL HARDWARE* 
AFFORDS AN INSTALLATION A MORE EFFICIENT OPERATION. DELAYS 
RESULTING FROM SETUP TIME REQUIREMENTS ARE MINIMIZED WITH 
ADDITIONAL EQUIPMENT* AND MAIN STORAGE SPACE AND CPU TIME pAN BE 
MORE EFFICIENTLY UTILIZED IF ADDITIONAL PERIPHERAL EQUIPMENT IS 
AVAILABLE, BECAUSE OF THE FEATURES OF THE EXECUTIVE SYSTEM WHICH 
PROVIDE FOR PERMANENT RESIDENCE OF BOTH PROGRAM AND DATA FILES ON 
MASS STORAGE DEVICES* MOST INSTALLATIONS CONCERNED WITH BATCH 
PROCESSING BENEFIT CONSIDERABLY BY ADDITIONAL MASS STORAGE, 
PHYSICAL HANDLING OF TAPES AND CARDS AS WELL AS THE TOTAL AMOUNT 
OF ACTIVITY CONCERNED ONLY WITH INPUT CAN BE GREATLY REDUCED BY 
INCREASING MASS STORAGE. 

ADDITIONAL MAIN STORAGE EXPANDS THE CAPABILITIES OF THE SYSTEM 
CONSIDERABLY AS A RESULT OF THE MULTI-PROGRAMMING TECHNIQUES AND 
CAPABILITIES DESIGNED INTO THE EXECUTIVE SYSTEM. IT IS TRUE, OF 
COURSE* THAT A VARIETY OF PERIPHERAL EQUIPMENT SUITED TO THE 
GENERAL NATURE OF THE ACTIVITY AT A SPECIFIC INSTALLATION MUST BE 
AVAILABLE BEFORE A HIGH DEGREE OF UTILIZATION OF ADDITIONAL MAIN 
STORAGE CAN BE SUSTAINED. THIS IS TRUE BECAUSE A RUN CANNOT BE 
PROCESSED UNTIL ALL OF ITS FACILITY REQUIREMENTS ARE MET* 
REGARDLESS OF THE AMOUNT OF MAIN STORAGE SPACE AVAILABLE. 
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2,6. I/O DEVICE~SUPPORT CAPABILITIES 



THE FOLLOWING INPUT/OUTPUT DEVICES ARE SUPPORTED BY THE 1108 
EXECUTIVE SYSTEM! 



EQUIPMENT TYPE 



MODEL 



OPTIONS 



MAGNETIC TAPES 



IIIA 

IVC 

VIC 

vine 

IIA 



DUAL CHANNEL 9 
100 KC FORMAT, 
800 PPIi 
TRANSLATE FEATURE. 

TRANSLATE FEATURE. 
TRANSLATE FEATURE-' 
DUAL CHANNEL 



MAGNETIC DRUMS 



PRINTERS 

CARD READ-PUNCH 

100<f ON-SITE 



FH880 
FH432 
FASTRAND II 



755 



DUAL CHANNEL f 
FASTBANDf 
WRITE LOCKOUT. 



READER-8Q COL, 900 CPM 
PUNCH-80 COL» 300 CPM 



80 COLUMN PUNCH 
PAPER TAPE READ 
PAPER TAPE PUNCH 
CODE IMAGE READ 
CODE IMAGE PUNCH 



I-03f0<*f06f07 
11-02*0^06*07 
III-Q2*0<**06*07 
WORD INTERFACE , 

EXTERNAL 
INTERRUPT * AND 
ILLEGAL CARD 
CODE DETECTOR 
FEATURES ARE 
MANDATORY 

THE I00«f MODELS X-02 OR 0<M 11*02 OR 0<** 111-02 OR 0<* WILL BE 
CAPABLE OF LIMITED OPERATIONS ONLY, THE MODEL 02 !Q0«MS WILL 
HANDLE 80 COLUMN READ* PUNCH AND PRINT ONLY, THE MODEL 0* 100<MS 
WILL HANDLE SOME ADDITIONAL FUNCTIONS. FOR FULL USE OF ALL THE 
OPTIONS SUPPORTED* A MODEL 06 OR 07 100** MUST BE USED* 
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1004 REMOTE 

VOICE-GRADE LINE DLT-i 



60 COLUMN PUNCH 



TELPAK- A* SYSTEM 



1-06*07 

11-06*07 

1X1-06*07 

DLT-1B (SLOW- 
LINE OPTION) 
1-04,06,07 
II-04»Q6*07 
111-04*06*07 

DLT-1B 
1-04*06,07 
11-04,06*07 
111-04*06,07 



60 COLUMN PUNCH 
CODE IMAGE READ 
CODE IMAGE PUNCH 
PAPER TAPE READ 
PAPER TAPE PUNCH 

60 COLUMN PUNCH 
CODE IMAGE READ 
CODE IMAGE PUNCH 
PAPER TAPE READ 
PAPER TAPE PUNCH 



THE 1004 MODELS 1-04* Xl-04, AND 111-04 USED WITH THE DLT«*1B 
FOR EITHER VOICE-GRADE OR TELPAK-A LINES WILL HANDLE ONLY 60 
COLUMN READr PUNCH AND/OR PRINT» TO HANDLE ALL THE FUNCTIONS 
PROVIDED* A MODEL 06 OR 07 1004 IS REQUIRED» 

THE 1106 EXECUTIVE SYSTEM SUPPORTS COMMUNICATION SUBSYSTEMS 
WHICH ALLOW A NUMBER OF REMOTE STATIONS TO SIMULTANEOUSLY EXCHANGE 
DATA WITH THE 1108 AS WELL AS SUBSYSTEMS WHICH ALLOW ONLY ONE 
REMOTE STATION TO EXCHANGE DATA AT ONE TIME. UNATTENDED ANSWERING 
AND AUTOMATIC DIALING ARE AVAILABLE TO ALL COMMUNICATIONS 
SUBSYSTEMS, EACH SUBSYSTEM IS LISTED BELOW WITH ITS MODES OF 
OPERATION* CORRESPONDING DATA SET* AND REMOTE DEVlCESt 

COMMUNICATION SUBSYSTEM MODE OF OPERATION REMOTE DEVICE 



COMMUNICATIONS 
TERMINAL SYNCHRONOUS 
(CTS). 



SWITCHED NETWORK 
(AT + T 201A DATA 
SET OR EQUIVALENT 
(2QQ0 BITS/SEC,)) 
LEASED LINE 
(AT ♦ T 201B DATA 
SET OR EQUIVALENT 
(2400 BITS/SEC.)) 
BROADBAND (TELPAK) 
(AT ♦ T 301B DATA 
SET OR EQUIVALENT 
(40600 BITS/SEC,)) 



1004 II* 
1004 III* 
*READ/PUNCH/ 
PRINT UNIT* 
SAME AS ABOVE, 



SAME AS ABOVE t 



♦TRADEMARK OF AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
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COMMUNICATIONS 
TERMINAL 
MODULE 
CONTROLLER 



WORD TERMINAL 
SYNCHRONOUS (WTS)t 



ANY SWITCHED 
NETWORK OR LEASED 
LINE EXCEPT 
BROADBAND CONFORM* 
IN6 TO EIA STAN- 
DARDS FOR USE WITH 
RELAY INTERFACE 
OR APPROPRIATE 
DATA SET (MODEM) 



SAME AS CTS. 



user controlled 
devices such as 
teletypes 9 key- 
boards and 
printers! crt 
displays! paper 
tape readers and 
reperforators via 
simplex! half 
duplex or full 
duplex circuits 

remote 100** ii 

AND 100* III 



FOLLOWING ARE THREE CONFIGURATORS WHICH ILLUSTRATE THE HARDWARE 
SUPPORTED BY THE THREE 1004 SYSTEMS. FI6URE 2,1 SHOWS SHOWS THE 
CONFIGURATION FOR THE ON-SITE 100** (BOARD *1>> FIGURE 2.2 SHOWS 
THE COMPRESSED REMOTE 1004 (BOARD »2)l FIGURE 2.3 SHOWS THE 
NON-COMPRESSED REMOTE 1004 (BOARD «3>, 
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1108 CHANNEL 



IOC CHANNEL (MP ONLY) 



• 

• 

t 
• 

5 ; 


i- REQUIRED -1 


• 
• 
• 

• 

: 


1004 1-02 -; j 


\ EXTERNAL I 


{•1004 I-04r*06t-Q3 


ioo4 11-02 j— -i 


\ INTERRUPT i — 


-: 1004 11-04,-06, -07 


1004 111-02 -; i 


\ FEATURE f AND 5 


:-1004 III-Q4*-06*-Q7 


• < 


! ILLEGAL CARD J 


t 
• 




! CODE DETECT ; 


• 
• 


-OPTIONS- J 


1 FEATURE I 


-OPTIONS- 


80COLUMN PUNCH \ 


\m «•} 


80 COLUMN PUNCH 



PAPER TAPE READ 
PAPER TAPE PUNCH 
CODE IMAGE READ 
CODE IMAGE PUNCH 



ON-SITE FUNCTIONS 

READ 80 COLUMN CARDS t • 
PUNCH 80 COLUMN CARDS • 
PRINT ......... 

READ CODE IMAGE CARDS . 
PUNCH CODE IMAGE CARDS* 
READ PAPER TAPE (4 LEVELS) 
PUNCH PAPER TAPE (4 LEVELS) 



ALL MODELS SHOWN 
ALL MODELS SHOWN 
ALL MODELS SHOWN 
•04,-06,-07 ONLY 
-04,-06,-07 ONLY 
-04,-06,-07 ONLY 
-04,-06,-07 ONLY 



FIGURE 2.1 



1004 CONFIGURATION 
BOARD UX (ON-SITE) 



ONH.INE, ON-SITE, 80 COLUMN ONLY 



UP-4144 



UNIVAC 1108 EXECUTIVE 
PROGRAMMER'S REFERENCE 



SECTION: 



CTMC 



CTS 



WTS 



• 

GH # SPEED CTM 




• 
• 

• 
• 

• 
• 


J 

• 

1 MODEM 


: 

201 MODEM 


• 
• 

201 MODEM 


• 


• 
• 


• 
• 



2*00 BPS LINE 



; 

2400 BPS LINE 



2*00 8PS LINE 



.«.; 



201 MODEM 
i 



DLT-1 



1004 I-06r-07 
1004 II-06f*»07 
1004 HI-06,-07 



"OPTIONS- 
80 COLUMN PUNCH 



FIGURE 2 f 2 1004 CONFIGURATION 

BOARD UZ (REMOTE COMPRESSED) 



REMOTE f VOICE-GRADE LINES* DLT-1* 80 COLUMN ONLY 
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REMOTE FUNCTIONS <BOARD M) 

READ 80 COLUMN CARDS. • . . ALL MODELS SHOWN 

PUNCH 80 COLUMN CARDS • . . ♦ ♦ • f . ALL MODELS SHOWN 

PRINT ................ ALL MODELS SHOWN 



♦NOTE* THIS BOARD READS 80 COLUMN CARDSf REMOVES BLANKS FROM 
THE IMAGE THROUGH COMPRESSION* BUILDS A 330 CHARACTER 
BUFFER AND TRANSMITS IT. THE BOARD ALSO ACCEPTS 330 
CHARACTER COMPRESSED OUTPUT BUFFERS t DECOMPRESSES AN© 
PRINTS OR PUNCHES THE DATA, 

*N0TE* WITH MODIFICATION BOARD M COULP BE USED WITH TELPAK-A 
LINES AND A DLT-J.8. HOWEVER* THIS SET-UP WOULD NOT 
PROVIDE FULL *0Q<* SPEEDS. 



FIGURE 2.2 CONTINUED 
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CTS 



WTS 



301 MODEM 
J 




301 MODEM 

• 


: 

TELPAK*A 

LINE 

• 
• 




• 
TELPAK-A 

LINE 

• 
• 


: 

• 

301 


MODEM 





; 

DLT-1B 



... 



1004 1-04 
1004 11-04 
1004 111*04 



: 



1004 I-06--07 
1004 II-06--07 
1004 IJI-Q6#-07 



: 

-OPTIONS* 

80 COLUMN PUNCH 



: 

•OPTIONS- 
80 COLUMN PUNCH 
CODE IMAGE READ 
CODE IMAGE PUNCH 
PAPER TAPE READ 
PAPER TAPE PUNCH 



FIGURE a»3 1004 CONFIGURATION 

BOARD 83 (REMOTE NON-COMPRESSED) 



REMOTE f TELPAK-A LINES- DLT-1B 
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REMOTE FUNCTIONS (BOARD #3) 

READ 80 COLUMN CARDS. ........ ALL MODELS SHOWN 

PUNCH 80 COLUMN CARDS . . • . . . . . ALL MODELS SHOWN 

PRINT ................ ALL MODELS SHOWN 

READ CODE IMAGE CARDS ........ -06,-07 ONLY 

PUNCH CODE IMAGE CARDS. ....... -06,-07 ONLY 

READ PAPER TAPE (<+ LEVELS). ..... -06,-07 ONLY 

PUNCH PAPER TAPE <*♦ LEVELS) ..... -Q6,-07 ONLY 



♦NOTE* WITH SLIGHT MODIFICATION BOARD #3 COULD BE USED WITH 

THE SLOW-SPEED OPTION ON DLT-XB AND VOICE-GRADE LINES, 
THE SPEED OF THE i004 WOULD BE GREATLY REDUCED. 



FIGURE 2.3 CONTINUED 
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3. BASIC CONCEPTS OF THE UNIVAC 1108 
EXECUTIVE SYSTEM 

3.1. DEFINITIONS 



CERTAIN TERMS ARE REFERRED TO IN THIS MANUAL WITH THE 
ASSUMPTION THAT THE READER IS ACQUAINTED WITH THEIR MEANING. THE 
FOLLOWING DEFINITIONS ARE FOR THE CONVENIENCE OF THE READERt 

3.1.1, ACTIVITY 

A DIVISION OF A PROGRAM WHICH MAY BE EXECUTED INDEPENDENT OF 
OTHER PORTIONS OF THE PROGRAM* 

3.1.2, ACTIVITY REGISTRATION 

THE ACT OF REGISTERING WITH THE EXECUTIVE SYSTEM AN ACTIVITY 
WHICH CAN BE EXECUTED ASYNCHRONOUSLY WITH OTHER PARTS OF A 
PROGRAMt FORKING. 

3.1.3, BATCH PROCESSING 

A MODE OF OPERATION WHERE SEVERAL RUNS ARE GROUPED PRIOR TO 
PROCESSING. TRANSITION FROM RUN TO RUN IS EFFECTED BY THE 
EXECUTIVE SYSTEM. 

3,1, <f, BREAKPOINT 

THE DIVISION OF SYWBIONT DEFINED FILES. ALLOWS THOSE PORTIONS 
OF THE FILE TO BE QUEUED INDEPENDENTLY OF RUN COMPLETION. MAXIMUM 
USE OF AVAILABLE PRINTERS AND PUNCHES IS ACHIEVED IN THIS MANNER. 

3.1.5. CENTRAL SITE 

THE 1108 COMPUTER AND ITS ATTACHED PERIPHERAL EQUIPMENT! 

3.1.6. COLLECTION 

THE PROCESS BY WHICH ELEMENTS OF A PROGRAM ARE COLLECTED BY 
SATISFYING THE EXTERNAL SYMBOLS OF THE INITIAL ELEMENT AND ALL 
REFERENCED ELEMENTS. THE RESULTING STRUCTURE DEFINES A PROGRAM TO 
BE ALLOCATED AND EXECUTED, 

3.1.7. COMMUNICATION DEVICE 

AN INPUT OR OUTPUT DEVICE WHICH OPERATES IN A REAL-TIME MODE. 
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THE CENTRAL PROCESSING UNIT MUST BE PREPARED TO RECEIVE INPUT AT 
ANY TIME OR THE INFORMATION MAYBE LOST, 

3,1.6. DEMAND PROCESSING 

THE MANNER OF PROCESSING IN WHICH THE EXECUTIVE SYSTEM QR A 
PROCESSOR SPONTANEOUSLY REACTS TO THE INPUTS FROM A REMOTE INQUIRY 
TERMINAL WHICH IS SENDING MESSAGES AS REQUIRED, THIS IS 
ESSENTIALLY A DEMAND AND RESPONSE TYPE OF ACTIVITY, 

3,1,9, ELEMENT 

THE BASIC COMPONENT OF A PROGRAM FILE USUALLY DEFINED AyD 
MANIPULATED AS A UNIT, THE FORM OF AN ELEMENT IS DEPENDENT UPON 
THE PROGRAM USING IT, 

3, l t 10, EXECUTIVE CONTROL LANGUAGE 

SPECIFICALLY FORMATTED INPUT INFORMATION WHICH IS USED TO 
DIRECT THE ACTIVITY OF THE EXECUTIVE SYSTEM, 

3.1.11, FACILITIES 

THE PERIPHERAL UNITS* MAIN STORAGE* TAPE DRIVESi DRUM STORAGE* 
ETC, 

3.1.12, FILE 

AN ORGANIZED COLLECTION OF DATA STORED IN SUCH A MANNER So AS 
TO FACILITATE THE RETRIEVAL OF EACH INDIVIDUAL DATUM, 

3.1.13, GRANULE 

THE INCREMENTAL SIZE IN WHICH A STORAGE UNIT IS ASSIGNABLE. 

3.1.14, MULTIPROGRAMMING 

THE CONCURRENT EXECUTION OF SEVERAL PROGRAMS WHICH OCCUPY MAIN 
STORAGE, THIS IS ACCOMPLISHED BY SHARING THE ATTENTIONS OF THE 
CENTRAL PROCESSOR, 

3.1.15, PACKET 

A CONTIGUOUS SET OF WORDS WHICH CONTAIN INFORMATION DESCRIBING 
AN INPUT/OUTPUT OPERATION TO BE PERFORMED 

3.1.16, PROCESSOR CALL STATEMENTS 

SPECIFICALLY FORMATTED INPUT INFORMATION WHICH IS USED TO 
DIRECT THE ACTIVITY OF A SYSTEM PROCESSOR, A SUBSET OF THE 
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EXECUTIVE CONTROL LANGUAGE, 

3.1.17. PROGRAM 

A COLLECTION OF INSTRUCTIONS* EXECUTION OF WHICH RESULTS IN 
PERFORMANCE OF ONE OR MORE LOGICAL FUNCTIONS, A PROGRAM IS THE 
SUB-DIVISION OF THE EXECUTABLE ASPECTS OF A RUN. 

3.1.18. PROGRAM FILE 

A FILE IN WHICH THE DATA ARE THE CONSTITUENTS OF A PROGRAM OR OF 
SEVERAL PROGRAMS. THIS DATA MAY CONSIST OF PROGRAM ELEMENTS IN 
SYMBOLIC 9 RELOCATABLE BINARY r OR ABSOLUTE BINARY FORM* SPECIAL 
INFORMATION IN THE PROGRAM FILE IS USED TO AID THE SYSTEM IN THE 
MANIPULATION OF THE PROGRAM CONSTITUENTS. 

3.1.19. REAL-TIME PROCESSING 

AN OPERATING ENVIRONMENT IN WHICH THE RESPONSE TO AN EXTERNAL 
STIMULI IS SUFFICIENTLY FAST TO ACHIEVE A DESIRED OBJECTIVE. DE- 
PENDING UPON THE APPLICATION, THE RESPONSE TIME MAY VARY FROM SE- 
CONDS TO MICROSECONDS. GENERALLY* REAL-TIME PROCESSING IS UNDER 
THE INFLUENCE OF ASYNCHRONOUS INPUTS FROM ONE OR MORE DEVICES. 

3,i f 20. RE-ENTRANT CODING 

A SET OF INSTRUCTIONS CODED IN SUCH A MANNER THAT THEY MAY 
LOGICALLY PERFORM THE SAME TASK ON DIFFERENT DATA SETS 
SIMULTANEOUSLY, 

3.1.21. REMOTE SITE 

A COMMUNICATIONS TERMINAL WHICH IS CAPABLE OF SENDING 
INFORMATION TO AND RECEIVING INFORMATION FROM THE CENTRAL 
PROCESSOR VIA SOME COMMON CARRIER OR TRANSMISSION SCHEME. 

3.1.22. RUN 

A RUN IS THE STANDARD UNIT IN WHICH WORK IS ENTERED INTO THS 
OPERATING SYSTEM. THIS CONSISTS OF A RUN COMMAND FOLLOWED BY ONE 
OR MORE CONTROL COMMANDS WHICH CAUSES THE ORDERED EXECUTION OF 
PROCESSORS AND/OR USER PROGRAMS. 

3.1.23. SIMULATED FASTRAND 

DRUM SIMULATION OF FASTRAND WHICH ALLOWS EXECUTION OF A PROGRAM 
WITH FILES DESIGNED FOR FASTRAND ALLOCATION ALLOCATED TO THE 
SECTION OF THE t FLYING HEAD* DRUM STORAGE DESIGNATED AS SIMULATED 
FASTRAND, 
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3.1.24. SWAPPING 

THE PROCESS OF STORING UOW PRIORITY OR SUSPENDED PROGRAMS ON 
SECONDARY STORAGE IN ORDER TO ALLOW SPACE TO RETRIEVE ANOTHER 
PROGRAM INTO PRIMARY STORAGE FOR EXECUTION.- 

3.1.25. SYSTEMS PROCESSOR 

A PROGRAM WHICH PERFORMS SPECIALIZED FUNCTIONS UNDER THE 
CONTROL OF THE EXECUTIVE SYSTEM. 

3.1.26. TASK 

A LOGICAL STEP IN THE PROCESSING OF A RUN. FOR EXAMPLE, 
EXECUTION OF A SYSTEM PROCESSOR OR A USER PROGRAM. 

3.2. SYSTEM CONVENTIONS 



3.2.1. PRIVILEGED INSTRUCTIONS 

SEVERAL INSTRUCTIONS ARE RESERVED FOR THE EXECUTIVE SYSTEM 
USAGE ONLY. IF ANY OF THE PRIVILEGED INSTRUCTIONS ARE EXECUTED BY 
A USER PROGRAM A GUARD MODE INTERRUPT WILL OCCUR. THE HANDLING OF 
THE GUARD MODE INTERRUPT IS DESCRIBED IN DETAIL IN THE SUPERVISOR 
SECTION (SECTION 7). THE PRIVILEGED INSTRUCTIONS ARE? 

72 - 15 LOAD PROCESSOR STATE REGISTER 

72 - 16 LOAD STORAGE LIMITS REGISTER 

73 • 14 INITIATE INTER-PROCESSOR INTERRUPT 
73 ~ 15 SELECT INTERRUPT LOCATION 

73 * 16 LOAD CHANNEL SELECT REGISTER 
75 (0-15) ALL I/O INSTRUCTIONS 

THE INSTRUCTION* 'PREVENT ALL I/O INTERRUPTS AND JUMP • (72-1 3), IS 
NOT A PRIVILEGED INSTRUCTION FOR THE UNIT PROCESSOR, BUT CAUTION 
SHOULD BE EXERCISED WHEN USING IT. THE HARDWARE ALLOWS INTERRUPTS 
TO BE LOCKED OUT FOR ONLY 100 MICROSECONDS WHILE IN GUARD MODE. 
DATA TRANSFERS ASSUME TIME PRIORITY OVER INSTRUCTION EXECUTION, 
THEREFORE, A GUARANTEE CAN NOT BE MADE ON THE NUMBER OF 
INSTRUCTIONS EXECUTED BEFORE INTERRUPTS ARE ENABLED. 

3.2.2. SYMBOLISM 

1. WHEN IT IS NECESSARY TO INOICATE PARTICULAR BITS IN A WORDt 
THEY ARE NUMBERED FROM RIGHT TO LEFT. 
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35 



2. WHEN PARTS OF WORDS ARE REFERENCED THE FOLLOWING SYMBOLS 
ARE USED: 



35 




30 29 




24 


23 




18 17 




12 


11 




6 5 







• 


SI 


J 


S2 


< 




S3 




s<* 


• 
• 




S5 


9 


S6 


• 

9 


35 








24 


23 








12 


11 











• 
• 




Tl 




* 
« 






T2 




• 
• 






T3 




• 
• 


35 

• 
• 






Hi 








18 17 

; 








H2 








• 
• 



3. CONTROL REGISTERS ARE INDICATED BY THE FOLLOWING; 

AO, Alt ETC, ~ ACCUMULATORS 
XO, XI. ETC. - INDEX REGISTERS 
RO. Rl, ETC. - R REGISTERS 

4. WHEN REFERENCING AN EXTERNALLY DEFINED EXECUTIVE SYSTEM 
SYMBOL THE LAST CHARACTER IS ALWAYS THE $» PROCEDURE NAMES 
USE THE $ AS THEIR SECOND CHARACTER. THEREFORE* IT IS 
RECOMMENDED THAT THE USER NOT USE THE $ IN HIS SYMBOLS. 

5. 1108 ASSEMBLER MNEMONICS ARE USED WHENEVER REFERENCES ARE 
MADE TO MACHINE INSTRUCTIONS. 

6. USER PROGRAMS ARE NORMALLY PROVIDED THE OPTION OF USING ONE 
OF TWO SETS OF CONTROL REGISTERS. THE MINOR SET CONSISTS OF 
XU, AO THRU A5. AND Rl THRU R3- AND THE MAJOR SET /CONSISTS 
OF ALL A, X AND R REGISTERS WITH THE EXCEPTION OF,RQ. 
INTERRUPT ACTIVITIES ARE ALWAYS ASSIGNED THE MIN0fc SET. 

7. 1108 ASSEMBLER SYNTACTIC RULES ARE USED FOR NUMBER REPRE- 
SENTATION (AN OCTAL VALUE HAS A PRECEDING ZERO). 



UP-4144 



UNIVAC 1108 EXECUTIVE 
PROGRAMMER'S REFERENCE 



SECTION: 



4. COMPONENTS OF THE 
EXECUTIVE SYSTEM 



THE UNIVAC XX08 EXECUTIVE SYSTEM IS COMPOSED OF MANY DXfFERENT 
ROUTINES, EACH OF WHICH PERFORM SPECIFIC FUNCTIONS, THESE 
ROUTINES ARE ORGANIZED INTO SEVERAL SEPARATE GROUPS WHICH ARE THE 
BASIS OF DISCUSSION IN SUBSEQUENT SECTIONS OF THIS MANUAL. FOR 
INTRODUCTORY PURPOSES, A BRIEF DESCRIPTION OF EACH COMPONENT GROUP 
FOLLOWS t 



*UX. SUPERVISOR 



THE SUPERVISOR CONTROLS THE SEQUENCING, SETUp, AND EXECUTION OF 
ALL RUNS, AMONG THOSE ROUTINES INCLUDED WITHIN THE SUPERVISOR ARE 
THE SCHEDULING ROUTINES, INTERRUPT PROCESSING ROUTINES, TIMING 
ROUTINES, AND ACCOUNTING ROUTINES, 



*f,2 f EXECUTIVE REQUESTS 



EXECUTIVE REQUESTS ARE ENTRANCES INTO THE EXECUTIVE SYSTEM WHICH 
PROVIDE FUNCTIONS FOR A USER PROGRAM. DEPENDING ON THE 
FUNCTION, IT MAY BE PERFORMED ASYNCHRONOUSLY, SYNCHRONOUSLY * OR 
IMMEDIATELY. IF IT IS NOT AN IMMEDIATE REQUEST* A QUEUE IS 
MAINTAINED. 



<*.3. SYM8I0NTS 



SYMBIONTS PROVIDE THE INTERFACE BETWEEN THE PRIMARY UNIT RECORD 
EQUIPMENT AND THE USER PROGRAM, THESE ROUTINES ARE REFERENCED BY 
USING EXECUTIVE REQUESTS FOR INPUT AND OUTPUT* INPUT AND OUTPUT 
DATA ARE BUFFERED ON THE MASS STORAGE DEVICES. 



<*.<*• INPUT-OUTPUT DEVICE HANDLERS 



THE INPUT/OUTPUT HANDLERS ARE RESPONSIBLE FOR CONTROLLING THE 
ACTIVITIES OF ALL I/O CHANNELS AND PERIPHERAL EQUIPMENT ATTACHED 
TO THE UNIVAC U08 f THESE DEVICE HANDLERS PROVIDE THE USER WITH A 
FULL CAPABILITY OF PERIPHERAL DEVICE OPERATIONS. 
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«f,5, OPERATOR COMMUNICATIONS 

THE COMMUNICATIONS SECTION OF THE EXECUTIVE SYSTEM HANDLES ALL 
COMMUNICATIONS BETWEEN THE OPERATOR AND THE OPERATING PROGRAMS, 
THIS COMMUNICATION TAKES PLACE VIA THE COMPUTER KEYBOARD AND 
ON-LINE PRINTER ON THE CONSOLE CHANNEL, NEITHER THE KEYBOARD NOR 
THE CONSOLE PRINTER CAN BE ASSIGNED TO OPERATING PROGRAMS, 

<t,6, FILE CONTROL SYSTEM 

THE FILE SUPERVISOR CONTROLS THE CREATION AND MAINTENANCE OF ALL 
PROGRAM AND DATA FILES, IT ALSO MAINTAINS AN UP-TO-DATE MASTER 
DIRECTORY OF ALL FILES CATALOGUED IN THE SYSTEM AND THE 
AVAILABILITY OF ALL MASS STORAGE. 

<f.7. DATA HANDLING 

THE DATA HANDLING ROUTINES ARE DESIGNED TO PROCESS A WIDE 
VARIETY OF FILE FORMATS USING A GENERAL TECHNIQUE, FEW 
RESTRICTIONS ARE PLACED ON THE FORMATS ACCEPTABLE TO THE SYSTEM. 

FILES MAY BE PROCESSED AT THE ITEM OR BLOCK LEVELS WITH GENERAL 
DISREGARD FOR THE PHYSICAL CHARACTERISTICS OF THE I/O DEVICE 
ASSIGNED, DATA IS PRESENTED OR ACCEPTED t RANDOMLY OR 
SEQUENTIALLY f ON REQUEST OF THE USER THEREBY PROVIDING COMPLETE 
OPERATIONAL FLEXIBILITY FOR EFFICIENT FILE MANIPULATION* 

t*.8, FILE UTILITY ROUTINES 

TO AID THE USER IN THE MANIPULATION OF PROGRAM AND DATA FILES* A 
SET OF FILE UTILITY ROUTINES IS PROVIDED BY THE EXECUTIVE SYSTEM, 
THESE ROUTINES PERFORM A VARIETY OF FUNCTIONS FOR SYSTEM AND USER 
DATA FILE MAINTENANCE, 

*U9, AUXILIARY PROCESSORS 

A SET OF AUXILIARY PROCESSORS IS INCLUDED IN THE EXECUTIVE 
SYSTEM, THESE PROCESSORS COMPLEMENT THE SOURCE LANGUAGE 
PROCESSORS SUCH AS FORTRAN. THIS SET OF PROCESSORS INCLUDES THE 
COLLECTOR FOR LINKING RELOCATABLE SUBPROGRAMS * AND THE PROCEDURE 
DEFINITION PROCESSOR FOR INSERTING AND MODIFYING ASSEMBLER, COBOL* 
OR FORTRAN PROCEDURE DEFINITIONS IN A PROGRAM-FILE* 
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*f f 10 f PROCESSOR INTERFACE ROUTINES 

THE PROCESSOR INTERFACE ROUTINES PROVIDE A SIMPLE* STANDARD 
INTERFACE FOR ALL PROCESSORS WITHIN THE SYSTEM. COMPLETE FACIL- 
ITIES ARE PROVIDED FOR THE INPUT OF SOURCE-LANGUAGE STATEMENTS AND 
THE OUTPUT OF THE RESULTING RELOCATABLE BINARY CODE, 

4.U. THE DIAGNOSTIC SYSTEM 

A COMPREHENSIVE DIAGNOSTIC SYSTEM IS AVAILABLE WITHIN THE 11Q& 
EXECUTIVE SYSTEM TO AID THE CHECKOUT OF USER PROGRAMS. COMMANDS 
ARE AVAILABLE WHICH CAN TRIGGER SNAPSHOT DUMPS AT THE TIME OF 
COMPILATION OR COLLECTION OF A USER ROUTINE. POST-MORTEM DUMPS 
ARE ALSO AVAILABLE THROUGH AN EXECUTIVE CONTROL STATEMENT. 

<f.l2. SYSTEM SETUP 

THE SYSTEM GENERATION ROUTINE PROVIDES THE MEANS OF GENERATING 
AND MAINTAINING A SYSTEM TAILORED TO THE PARTICULAR NEEDS OF EACH 
INSTALLATION, 

*.I3, UTILITY ROUTINES 

INCLUDED WITHIN THE UTILITIES SECTION OF THE EXECUTIVE SYSTEM 
ARE DIAGNOSTIC ROUTINES* FILE CONVERSION ROUTINES! AND OTHER 
PROGRAMMING AIDS. 
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5. EXECUTIVE CONTROL LANGUAGE 



5.1. PURPOSE 

CONTROL OF THE OPERATING ENVIRONMENT ON THE UNIVAC U08 IS 
ACCOMPLISHED THROUGH A SET OF CONTROL STATEMENTS, THESE 
STATEMENTS DIRECT THE EXECUTIVE IN SCHEDULING* ASSIGNMENT OF 
FACILITIES! AND IN THE DISPOSITION OF PROGRAM AND DATA FILES, THE 
LANGUAGE IS DESIGNED IN A COMPACT AND DESCRIPTIVE MANNER TO 
FACILITATE EASE OF USE AND YET PROVIDE ALL OF THE FEATURES AND 
FUNCTIONS OF A MODERN EXECUTIVE SYSTEM, STATEMENTS MAY BE EASILY 
ADDED* MODIFIED* OR DELETED IN THE SYSTEM DEFINED SETt 

5.2. STATEMENTS 



5.2a, GENERAL CONTENT 

THE BASIC FORMAT OF THE EXECUTIVE CONTROL STATEMENTS IS QUITE 
SIMPLE AND IS AMENABLE TO A LARGE NUMBER OF INPUT DEVlCESt 
STATEMENTS ARE NOT RESTRICTED TO A CARD-IMAGE FORMAT! HENCE* THEY 
MAY BE OF VARIABLE LENGTHS. EACH STATEMENT CONSISTS OF A 
RECOGNITION CHARACTER IN COLUMN ONE* FOLLOWED BY A COMMAND WHICH 
CATEGORIZES THE STATEMENT* FOLLOWED BY A VARIABLE NUMBER OF 
SPECIFICATIONS FIELDS* AND CONCLUDED BY A COMMENTS FIELD. THE 
RECOGNITION CHARACTER IS A MASTER SPACE(Q)* WHICH IS A MULTIPLE 
(7*8) CARD PUNCH OR ITS EQUIVALENT FOR OTHER TYPES OF INPUT 
DEVICES(SUCH AS THE TTY35 WHICH HAS A DIFFERENT CHARACTER SET). 
THE END OF A STATEMENT IS SIGNIFIED BY THE END OF A CARD FOR 
CARD-IMAGE INPUT* OR BY A CARRIAGE RETURN OR ITS EQUIVALENT FOR 
OTHER TYPES OF INPUT DEVICES. 

EXECUTIVE CONTROL STATEMENTS ARE ALWAYS LOGGED IN A BATCH RUNtS 
PRINT FILE. IF A CONTROL STATEMENT IS IN ERROR* THE DIAGNOSTIC IS 
PRINTED IMMEDIATELY FOLLOWING THE STATEMENT. 

5.2.2. STATEMENT FORMAT 

THE GENERAL FORMAT OF AN EXECUTIVE CONTROL STATEMENT IS* 

©LABEL : COMMAND * OPTI ONS SPEC 1 * SPEC2 * t . ♦ * SPECN COMMENT 

THE FOLLOWING GIVES A DESCRIPTION OF EACH OF THE »FIELDS» OF 
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THE EXECUTIVE CONTROL STATEMENT AS WELL, AS FORMAT AND CONTINUATION 
RULES. 

5.2.2.1. LABEL FIELD 

THE LABEL FIELD NEED NOT APPEAR BUT MAY BE USED TO NAME A 
CONTROL STATEMENT. THE LABEL IS LIMITED TO SIX CHARACTERS FROM 
THE ALPHANUMERIC SET (A. . .Z* 0. . .9) * THE FIRST OF WHICH MUST BE AN 
ALPHABETIC. IF A LABEL IS SPECIFIED* IT MUST BE IMMEDIATELY 
FOLLOWED BY THE COLON(J). A LABEL IS USED ONLY WHEN DYNAMIC 
ADJUSTMENT OF THE CONTROL STREAM IS REQUIRED. THE DISCUSSION OF 
THEIR USE IS DEFERRED TO THE SECTION ENTITLED 'CONDITIONAL 
STATEMENTS'. 

5.2.2.2. COMMAND FIELD 

THE COMMAND FIELD MUST ALWAYS BE SPECIFIED AS IT DETERMINES THE 
STATEMENT'S BASIC OPERATION. THE COMMAND IS LIMITED TO SIX 
CHARACTERS FROM THE ALPHANUMERIC SET (A* . .Z* 0. . .9) * THE FI8ST Qf 
WHICH MUST BE ALPHABETIC. FOR CERTAIN CONTROL STATEMENTS* THE 
OPTIONS FIELD* WHICH IS AN APPENDAGE TO THE COMMAND FIELD* IS 
RECOGNIZED. WHEN THE OPTIONS FIELD IS SPECIFIED* THE COMMAND 
FIELD TERMINATOR IS THE COMMAC*). HOWEVER* IF AN OPTIONS FIELD IS 
NOT SPECIFIED BLANK ( ) IS THE COMMAND TERMINATOR. 

5.2.2.3. OPTIONS FIELD 

THE OPTIONS FIELD PROVIDES THE USER WITH THE ABILITY TO SPECIFY 
CERTAIN OPTIONS* IN THE FORM OF UNSEQUENCED ALPHABETIC CHARACTERS* 
TO THE PARTICULAR PROCESSOR ADDRESSED IN THE COMMAND FIELD OR TO A 
SPECIFIC PROGRAM AS IT IS EXECUTED. ON SOME CONTROL STATEMENTS 
THE OPTIONS FIELD CAN BE BROKEN INTO SUB-FIELDS* EACH OF WHICH IS 
SEPARATED BY A SLASH</>. A BLANK CHARACTER OR A SERIES OF BLANK 
CHARACTERS SEPARATES THE COMMAND OR OPTIONS FIELD FROM THE 
SPECIFICATIONS FIELDS. 

5.2.2.<K SPECIFICATIONS FIELDS 

THE SPECIFICATIONS FIELDS OF AN EXECUTIVE CONTROL STATEMENT ARE 
SEPARATED BY COMMAS AND ARE SPECIFIED BY THE USER AS DICTATED BY 
HIS REQUIREMENTS. THE CONTENT OF EACH SPECIFICATION FIELD* THE 
NUMBER OF SPECIFICATION FIELDS* AND WHETHER EACH IS REQUIRED OR 
OPTIONAL VARIES WITH THE COMMAND SELECTED. SPECIFICATION FIELDS* 
IN TURN* MAY CONTAIN SUBFIELDS THAT ARE SEPARATED BY A SLASH(/)| 
FOR THE MOST PART* THESE SUB-FIELDS ARE OPTIONAL WITHIN A FIELD? 
THUS* IT IS POSSIBLE TO SPECIFY PARTS OF A FIELD WITHOUT 
SPECIFYING THE ENTIRE FIELD. 
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5,2,2,5, LEADING BUNKS 

LEADING BLANKS ARE ALLOWABLE FOLLOWING THE RECOGNITION 
CHARACTER (Q)# THE COLONC) IF A LABEL IS SPECIFIED* THE FIELD 
SEPARATORS ), AND THE SUB-FIELD SEPARATOR(Z) . A BLANK IN ANY 
OTHER POSITION ACTS AS THE SEPARATOR SIGNIFYING THE START OF THE 
SPECIFICATIONS FIELDS OR COMMENTS FIELD, AN EMPTY FIELD OR 
SUB-FIELD IS ONE THAT CONTAINS NO CHARACTERS OR ONE OR MORE BLANK 
CHARACTERS, WHEN ALL REMAINING FIELDS OR SUB-FIELDS ARE EMPTY , 
THEY MAY BE OMITTED, 

5 f 2,2,6. COMMENTS FIELD 

AT LEAST ONE BLANK CHARACTER MUST PRECEDE THE COMMENT FIELD, 
THE COMMENT ITSELF MAY CONTAIN ANY CHARACTER EXCEPT THE SEMICOLON* 

THE CONTINUATION CHARACTER, THE COMMENT FIELD IS ENDED B* 
END-OF-CARD OR ITS EQUIVALENT FOR OTHER INPUT DEVICES, THE 
COMMENT FIELD IS NEVER REQUIRED, IF SPECIFICATIONS FIELDS ARE 
OMITTEDf THE COMMENT FIELD MUST BEGIN WITH A PERIOD*,) FOLLOWED BY 
A BLANK, THIS IS ALSO TRUE WHEN THE CONTENT OF A SPECIFICATIONS 
FIELD IS UNRESTRICTED AND VARIABLE IN LENGTH (AS WITH THE ©LOG 
STATEMENT AND QMSG STATEMENT), THE QXQT STATEMENT IS AN EXAMPLE 
OF A STATEMENT WHERE SPECIFICATIONS ARE POSSIBLE BUT MAY BE 
OMITTED, 

5,2,3, CONTINUATION RULES 

IN CERTAIN SITUATIONS, A STATEMENT MAY REQUIRE MORE THAN ONE 
LINE OR CARD, IN SUCH CASES, CODING OF A SEMICOLON(l) INDICATES 
CONTINUATION ON THE NEXT CARD OR LINE. A STATEMENT MAY BE SPLIT 
AT ANY POINT, AFTER THE OPTIONS FIELD, WHERE A LEADING SPACE 1$ 
ALLOWABLE OR WITHIN THE COMMENT FIELD, IT IS TREATED LOGICALLY AS 
A SPACE, CONTINUATION ON THE NEXT LINE CAN BEGIN IN ANY COLUMN, 
WITH ONE EXCEPTION; A MASTER SPACE CHARACTER(Q) SHOULD NOT BE 
PLACED IN COLUMN ONE ON A CONTINUATION LINE. 



5,3, STATEMENT TYPES 



5,3,1. GENERAL 

THE 1108 EXECUTIVE SYSTEM RECOGNIZES FIVE TYPES OF CONTROL 
STATEMENTS: 



1, ORGANIZATIONAL STATEMENTS! 

2, INPUT/OUTPUT SPECIFICATION STATEMENTS! 

3, PROCESSOR CALL STATEMENTS! 

4, PROGRAM EXECUTION STATEMENTS! AND 

5, CONDITIONAL STATEMENTS 
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EACH STATEMENT IS DISCUSSED INDIVIDUALLY IN SUCCEEDING 
PARAGRAPHS, THE ORDER OF PRESENTATION IS AS SHOWN IN THE TABLE 
BELOW* 

IN ADDITION, A SUMMARY SHOWING THE RESPECTIVE FORMATS* IS 
PRESENTED IN THE LAST SECTION OF THIS CHAPTER (SECTION 5*9) • 
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SUMMARY OF EXECUTIVE: CONTROL STATEMENTS 
STATEMENT TYPE COMMAND GENERAL USAGE 



ORGANIZATIONAL 
STATEMENTS 



INPUT/OUTPUT 

SPECIFICATION 

STATEMENTS 



ORUN 

QFIN 
ttLOG 

OMSG 

OHDG 

OAPD 

QSTART 

QSYM 

ttCOL 

ttCKPT 

DRSTRT 

QASG 



OMODE 

WCAT 
OFREE 

8USE 



APPEARS AT THE BEGINNING OF EACH 

RUN, PROVIDES ACCOUNTING AND 

IDENTIFICATION INFORMATION, 

APPEARS AT THE END OF EACH RUN. 

PLACES USER SPECIFIED INFORMATION 

IN THE SYSTEM LOG. 

PLACES A MESSAGE ON THE CENTRAL* 

SITE CONSOLE TYPEWRITER, 

USED TO PLACE A HEADING LINE 

ON PRINT OUTPUT, 

USED TO DYNAMICALLY EXPAND THE 

RUN STREAM* 

USED TO SCHEDULE THE EXECUTION OF 

AN INDEPENDENT RUN, 

USED TO SCHEDULE NON-STANDARD 

SYMBIONT ACTION, 

USED TO SPECIFY VARIOUS FORMS OF 

INPUT, 

USED TO ESTABLISH A CHECKPOINT 

DUMP THAT MAY BE USED FOR RESTART 

AT SOME FUTURE TIME» 

USED TO RESTART A RUN AT SOME 

PREVIOUSLY TAKEN CHECKPOINT, 

USED TO ASSIGN A PARTICULAR 
INPUT/OUTPUT DEVICE OR MASS 
STORAGE FILE TO A RUN, THERE 
ARE FOUR TYPES OF QASG STATEMENTS; 

FASTRAND 

TAPE 

DRUM 

ARBITRARY DEVICE 
ALSO USED TO CATALOGUE FILES. 
USED TO CHANGE THE MODE SETTINGS 
<DENSITY*PARITYtETC) OF A TAPE 
FILE» 

CATALOGUES FASTRAND FORMATTED 
OR EXISTING TAPE FILESt 
USED TO DEASSIGN A FILE AND ITS 
INPUT/OUTPUT DEVICE OR MASS 
STORAGE AREA, 

USED TO SET UP A CORRESPONDENCE 
BETWEEN INTERNAL AND EXTERNAL 
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©ELT 



©DATA 





©END 
©FILE 




©ENDF 




©QUAL 


PROCESSOR CALL 
STATEMENTS 


©PROCESSOR 


PROGRAM EXECUTION 
STATEMENTS 


©MAP 




©xgt 




©EOF 




©PMD 


CONDITIONAL 
STATEMENTS 


©LABELS 
QSETC 




©JUMP 




©TEST 



FILE NAMES. 

INSERTS OR UPDATES A 

PROGRAM-FILE ELEMENT FROM THE 

CONTROL STREAM • 

USED TO INTRODUCE OR UPDATE A DATA 

FILE FROM THE CONTROL STREAM. 

USED TO TERMINATE A DATA FILE, 

USED TO CAUSE THE DIRECT CREATION 

OF A FILE CONTAINING DATA TAKEN 

FROM THE CONTROL STREAM* 

USED TO TERMINATE THE DATA THAT 

FOLLOWS THE ©FILE STATEMENT. 

USED TO DEFINE A STANDARD FILE 

NAME QUALIFIER 

USED TO EXECUTE A PROCESSOR (©COB 
FOR COBOL COMPILER f ©FOR FOR 
FORTRAN 9 ©ASM FOR ASSEMBLER » ETC.) 



USED TO CALL THE COLLECTOR AND 

PREPARE AN ABSOLUTE ELEMENT, 

USED TO INITIATE THE EXECUTION 

OF A PROGRAM. 

USED TO SEPARATE DATA WITHIN 

THE CONTROL STREAM 

USED TO TAKE EDITED POST-MORTEM 

DUMPS OF THE PROGRAM JUST 

EXECUTED* 

USED TO ATTACH A LABEL TO AN 

EXISTING CONTROL STATEMENT. 

PLACES A VALUE IN THE 

'CONDITION* WORD» 

USED TO BRANCH CONTROL WITHIN 

THE CONTROL STREAM. 

USED TO TEST THE 'CONDITION' WORD 

IN THE COURSE OF DECIDING THE 

EFFECTIVE CONTROL STREAM. 
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5.<*. ORGANIZATIONAL STATEMENTS 



5.<+.l. THE ORUN STATEMENT 

THE ORUN STATEMENT MUST BE THE FIRST STATEMENT OF EACH RUN. 
ITS PURPOSE IS TO IDENTIFY THE RUN AND TO FURNISH CERTAIN 
PARAMETERS NECESSARY FOR SCHEDULING AND ACCOUNTING PURPOSES. THE 
FORMAT OF THE ORUN STATEMENT IS 5 

0RUN*PRIORITY/RUN-OPTIONS RUN-ID* ACCOUNTING* PROJECT* | 
RUNNING-TIME/DEADLlNEfPAGES/CARDSr START-TIME 

ON THE ORUN STATEMENT THE NORMAL OPTIONS FIELD IS DIVIDED INTO 
TWO SUB-FIELDS SEPARATEO BY A SLASH(/) f THE FIRST SUB-FIELD 
SPECIFIES THE 'PRIORITY' OF THE RUN AND THE SECOND SPECIFIES THE 
'RUN-OPTIONS'. 

THE 'ACCOUNTING' FI ^LD IS THE ONLY SPECIFICATION FIELD THAT 
NEED TO BE SPECIFIED BY THE USER. FOR DEMAND RUNS* THE 
RUNNING-TIME/DEADLINE AND START-TIME FIELDS ARE NOT HONOREDt 

5.4.1.1. PRIORITY SUB-FIELD 

THE PRIORITY SUB-FIELD CONTAINS AN ALPHABETIC CHARACTER. THE 
NEARER THE CHARACTER TO THE HEAD OF THE ALPHABET* THE HIGHER THE 
PRIORITY OF THE RUN. 

AT SYSTEM GENERATION TIME* THE FOLLOWING INFORMATION MAY BE 
SPECIFIED FOR EACH ACCOUNT NUMBERS 



X. THE HIGHEST PRIORITY LETTER ALLOWED FOR THIS ACCOUNT. 

2. PRIORITY TO USE IF NONE IS SPECIFIED ON THE 
ORUN STATEMENT. 

3. WHETHER OR NOT A 'DEADLINE' SPECIFICATION IS TO BE 
ALLOWED FOR THIS ACCOUNT. (DEADLINE RUNS MAY FORCE 
OTHER PROGRAMS TO BE SUSPENDED FROM CORE. IT MAY BE 
DESIRABLE TO CONTROL THIS INTERRUPTION OF NORMAL 
SCHEDULING.) 

THE ABOVE FEATURES ALLOW THE PARTICULAR INSTALLATION TO EXERCISE 
CONTROL OVER THE USE OF PRIORITIES AND DEADLINES. IN THE ABSENCE 
OF THESE SPECIFICATIONS AT GENERATION TIME* BOTH THE 'A' PRIORITY 
AND DEADLINE ARE ALLOWED. IF THE PRIORITY ON THE ORUN STATEMENT 
IS HIGHER THAN ALLOWED* IT IS ADJUSTED TO THE 'ALLOWED' LEVEL. IF 
THE DEADLINE SPECIFICATION IS NOT TO BE ALLOWED FOR A PARTICULAR 
ACCOUNT IT IS SIMPLY IGNORED IP ENCOUNTERED (SEE SYSTEM GENERATION 
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STATEMENTS - ACCOUNT PRIORITY* SECTION I8.I.3). 

IF THE PRIORITY SUB-FIELD IS LEFT BLANK* A PRIORITY CHARACTER 
IS CHOSEN AS SPECIFIED BY THE PARTICULAR INSTALLATION AT SYSTEM 
GENERATION TIME (SEE SYSTEM GENERATION STATEMENTS - RUN PRIORlTYt 
AND INITIAL SYSTEM), 

THE ALGORITHM USED BY THE EXECUTIVE SYSTEM IN SCHEDULING BATCH 
RUNS IS AS FOLLOWS: 

ALL RUNS IN THE GROUP HAVING THE HIGHEST PRIORITY LETTER 
MUST BE INITIATED BEFORE RUNS FROM A LOWER PRIORITY 
GROUP WILL BE SELECTED. WITHIN THE HIGHEST PRIORITY GROUP* 
WHERE SELECTION IS TAKING PLACE, THE EXECUTIVE IS FREE 
TO CHOOSE THE ORDER OF INITIATION* BASED FIRST ON THE 
FACILITIES AVAILABLE AT THE MOMENT* AND SECOND On THE 
ORDER OF RUN SUBMISSION. RUNS WITH A *DEADLINE* MAY BE 
SELECTED AT ANY TIME, REGARDLESS OF THEIR PRIORITY. 

IT SHOULD BE NOTED THAT THE OPERATOR CAN, VIA AN 
UNSOLICITED KEYlN* CHANGE THE PRIORITY* START TIME 
AND/OR DEADLINE TIME OF ANY RUNI SELECTIVELY HOLD THE 
SCHEDULING OF RUNS* OBTAIN A SUMMARY OF RUNS THAT HAVE NOT 
BEEN OPENED I AND REMOVE A RUN FROM THE RUN QUEUE. THESE 
FEATURES CAN BE USED TO DYNAMICALLY CHANGE THE SCHEDULING 
PROCESS (SEE THE OPERATOR COMMUNICATIONS SECTION FOR A 
COMPLETE EXPLANATION OF UNSOLICITED MESSAGES), 

THIS ALGORITHM PLACES PART OF THE RESPONSIBILITY FOR PARALLEL RUN 
PROCESSING IN THE HANDS OF THE PERSON(S) SETTING UP THE 
PRIORITIES. IT ALLOWS PARTICULAR RUNS TO BE GROUPED UNDER 
PRIORITY LETTERS SO THAT MINIMUM DELAYS ARE ENCOUNTERED AND BETTER 
EXTERNAL FACILITY ALLOCATION IS ACHIEVED. A MORE DETAILED 
EXPLANATION OF THE SCHEDULING MECHANISM IS FOUND WITH THE 
DISCUSSION OF THE »COARSE SCHEDULER* , SECTION 7.3. <*. 

FOR DEMAND MODE RUNS THE PRIORITY LETTER IS USED TO RESOLVE 
CONFLICTS WITH OTHER RUNS IN ACQUIRING FACILITIES. MOST REQUESTS 
WHILE IN THE DEMAND MODE ARE SATISFIED IMMEDIATELY. A DETAILED 
EXPLANATION OF *DEMAND* RUN SCHEDULING IS FOUND WITH THE 
DISCUSSION OF THE 'DYNAMIC ALLOCATOR' AND 'COARSE SCHEDULER*, 

5.*. X .2. RUN*OPTIONS SUB-FIELD 

THE RUN-OPTIONS SUB-FIELD MAY BE USED TO PLACE CERTAIN 
CONSTRAINTS ON THE RUN, THIS FIELD IS NEVER REQUIRED AND WHEN 
LEFT BLANK NORMAL SYSTEM ACTION OCCURS. THE OPTIONS WHICH CAN BE 
SPECIFIED ARE AS FOLLOWS: 
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B 



D 



TERMINATE THE RUN IF THE ESTIMATED RUNNING TIME IS 

EXCEEDED. IF A RUNNING TIME IS NOT SPECIFIED ON THE 
QRUN STATEMENT* THE RUNNING TIME SPECIFICATION AS 
DEFINED FOR THE INSTALLATION IS USEO AS GROUNDS FOR 
TERMINATION. THIS RUNNING TIME MAY BE ALTERED AT 
SYSTEM GENERATION TIME (SEE SYSTEM GENERATION 
STATEMENTS -CONTINUE OR TERMINATE RUN « STANDARD RUN 
TIME* AND INITIAL SYSTEM). 

TERMINATE THE RUN IF THE t PAGES ♦ ESTIMATE IS 
EXCEEDED FOR PRINTED OUTPUT. THE INSTALLATION 
DEFINED MAXIMUM IS USED IN THE ABSENCE OF A PAGES 
ESTIMATE ON THE QRUN STATEMENT (SEE SYSTEM GENERATION 
STATEMENTS - CONTINUE OR TERMINATE RUN - STANDARD 
PAGE AND CARD LIMIT* AND INITIAL SYSTEM). 

SAME AS FOR t PAGES* EXCEPT THAT THE RUN IS TERMINATED 
IF THE 'CARDS' TO BE PUNCHED ESTIMATE IS EXCEEDED. 

THE RUN IS TO BE PROCESSED IN SEQUENCE WITH THE 
PREVIOUS RUN INPUT FROM THE SAME DEVICE. A 
SEQUENCED RUN 1$ NOT CONSIDERED FOR EXECUTION 
UNTIL THE PREVIOUS RUN HAS TERMINATED. 
AT THAT TIME ITS PRIORITY* DEADLINE* AND START-TIME 
ARE TAKEN INTO CONSIDERATION. 

THIS OPTION SPECIFIES THAT A BATCH RUN IS BEIN0 
SUBMITTED FROM A TERMINAL WHERE *DEMAND» RUNS ARE THE 
NORMAL CASE. THE SYSTEM IS MADE AWARE AT SYSTEM 
GENERATION TIME OF THOSE TERMINALS FROM WHICH A 
DEMAND MODE RUN MAY BE SUBMITTED. FROM THESE 
TERMINALS* A RUN IS ASSUMED TO BE 'DEMAND' UNLESS 
DESIGNATED AS 'BATCH' BY THIS OPTION. 

THIS OPTION INDICATES THAT A 'DEMAND' RUN IS BEING 
SUBMITTED FROM A TERMINAL WHERE 'BATCH' RUNS ARE THE 
NORMAL CASE. THE SYSTEM IS MADE AWARE AT SYSTEM 
GENERATION TIME OF THOSE TERMINALS FROM WHICH A 
BATCH MODE RUN MAY BE SUBMITTED. FROM THESE 
TERMINALS* A RUN IS ASSUMED TO BE 'BATCH' UNLESS 
DESIGNATED AS 'DEMAND' BY THIS OPTION. 



5. *♦.!,. 3. RUN-ID FIELD 

THE RUN-ID (IDENTIFICATION) FIELD MUST BE SPECIFIED TO UNIQUELY 
IDENTIFY THE RUN TO THE SYSTEM. THIS FIELD IS LIMITED TO A 
MAXIMUM OF SIX CHARACTERS FROM THE ALPHANUMERIC SET(A. . .Z*0...9> . 

IF THE SYSTEM FINDS THAT A RUN BEING SUBMITTED HAS THE SAME 
RUN-ID AS A PREVIOUS RuN THAT HAS NOT FINISHED EXECUTION* THE 
EXECUTIVE WILL ASSIGN A UNIQUE RUN-ID TO THE RUN* NOTIFY THE 
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OPERATOR OF THE CHANGE* AND CONTINUE PROCESSING THE RUN. THE NEW 
ID IS USED FOR ALL OPERATOR-EXECUTIVE COMMUNICATIONS CONCERNING 
THE RUNt NORMALLY, THE NEW ID IS ESTABLISHED BY ADDING AN 
ALPHABETIC CHARACTER IF THE SUBMITTED ID IS LESS THAN SIX 
CHARACTERS, OR* IF THE SUBMITTED ID IS SIX CHARACTERS, THE LEFT 
MOST CHARACTER IS REPLACED, THE EXECUTIVE RESERVES THE RIGHT TO 
MAKE MORE DRASTIC CHANGES TO THE SUBMITTED ID IN ORDER TO 
ESTABLISH UNIQUENESS, BOTH THE ORIGINAL RUN-ID AND THE ASSIGNED 
ID ARE OUTPUT ONCE ON ALL OUTPUT FILES SUCH AS THE SYSTEM LOG AND 
THE PRINTER LISTING WHICH ARE GENERATED BY THE SYSTEM* 

5.<t.l,<f, ACCOUNTING FIELD 

THE ACCOUNTING FIELD IS USED TO SPECIFY ACCOUNTING CODES* AND 
IT SHOULD BE FILLED. THE FIELD CONTAINS FROM ONE TO TWELVE 
CHARACTERS FROM THE SET A...Z* Q...9* ,* AND ~. THE SYSTEM DESIGN 
IS FLEXIBLE ENOUGH THAT SPECIFIC INSTALLATIONS CAN EASILY ADD 
ADDITIONAL FIELDS (OR SUB-FIELDS) FOR IDENTIFICATION OR ACCOUNTING 
PURPOSES! ALTERNATIVELY* THEY MAY ELECT TO USE THE PROJECT FIELD 
FOR THE ACCOUNTING INFORMATION, 

A SET OF ALLOWABLE ACCOUNT NUMBERS IS SUPPLIED BY THE USER 
INSTALLATION AND INCORPORATED INTO THE SYSTEM AT GENERATION TIME 
(SEE SYSTEM GENERATION STATEMENTS - ACCOUNT PRIORITY AND 
DEADLINE), A RUN IS ACCEPTED IMMEDIATELY IF ITS ACCOUNT NUMBER IS 
KNOWN TO THE SYSTEM. IF NOT* THE OPERATOR IS NOTIFIED OF THE 
RUN-ID AND PROJECT NO, AS WELL AS THE GIVEN ACCOUNT NUMBER* IF 
ANY* AND GIVEN THE CHOICE OF ABORTING THE RUN OR SUPPLYING A NEW 
OR EXISTING ACCOUNT NUMBER, IF A NEW NUMBER IS SUBMITTED* IT IS 
ADDED TO THE PERMANENT SET, 

THE USER INSTALLATION MAY ATTACH PRIORITY AND/OR DEADLINE 
RESTRICTIONS TO A PARTICULAR ACCOUNT NUMBER(SEE PRECEDING SECTION 
DEALING WITH PRIORITY SUB-FIELD* SECTION 5.<* f l.l.). W HEN A NEW 
ACCOUNT NUMBER IS SUPPLIED BY THE OPERATOR* PRIORITY AND DEADLINE 
RESTRICTIONS MAY ALSO BE INPUT(SEE CHAPTER ON tOPERATOR 
COMMUNICATIONS'). IN ADDITION, UNSOLICITED KEYINS OF THE SAME 
FORM ARE AVAILABLE SUCH THAT THE OPERATOR CAN DEACTIVATE AN 
ACCOUNT NUMBER OR ADD A NEW NUMBER* AT ANY TIME. THESE FEATURES 
ALLOW A WAY FOR THE SYSTEM ACCOUNT FILE TO BE MAINTAINED* OTHER 
THAN AT SYSTEM GENERATION TIME, 

5,<*.1.5. PROJECT FIELD 

THE PROJECT FIELD CLASSIFIES THE RUN FOR ACCOUNTING PURPOSES 
AND PERMITS INSERTION OF THE IMPLIED QUALIFICATION OF FILE NAMES 
WHEN NO SPECIFIC QUALIFICATION IS GIVEN (SEE ©GUAL CONTROL 
STATEMENT, SECTION 5,5,11,), THIS FIELD IS LIMITED TO 12 
CHARACTERS FROM THE SET A.,.Z* 0..,9, -* AND S, THE PROJECT 
SPECIFICATION IS OPTIONAL IN THE SENSE THAT AN EMPTY FIELD IS 
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TREATED AS A PROJECT-ID CONSISTING OF 12 SPACE CHARACTERS. FOR A 
MORE DETAILED EXPLANATION OF USE OF THIS FIELD AS A FILE 
QUALIFIER, SEE THE 'INPUT/OUTPUT SPECIFICATION STATEMENTS'* 
SECTION 5.5. 

5.4.1.6. RUNNING TIME/DEADLINE FIELD 

USE OF THE RUNNING TIME/DEADLINE FIELD IS OPTIONAL! IT PROVIOES 
ADDITIONAL SCHEDULING INFORMATION. THE RUNNING TIME SUB-FIELD 
SPECIFIES THE PROGRAMMER ESTIMATED NUMBER OF MINUTES OF CENTRAL 
PROCESSOR UNIT(CPU) TIME REQUIRED FOR THE RUN. IF THIS TIME Is 
EXCEEDED, AS MEASURED BY THE TIME THAT THE RUN HAS CONTROL OF THE 
CPU* THE OPERATOR IS NOTIFIED AND MAY OPTIONALLY TERMINATE THE 
RUN, AS GUIDED BY THE INSTALLATION'S OPERATING PHILOSOPHY OR THE 
PROGRAMMER'S INSTRUCTIONS. SOME INSTALLATIONS MAY REQUIRE THAT A 
RUN BE IMMEDIATELY TERMINATED IF THE ESTIMATED RUNNING TIME IS 
EXCEEDED, THIS FEATURE IS PROVIDED AS AN OPTION AT SYSTEM 
GENERATION TIME (SEE SYSTEM GENERATION STATEMENTS CONTINUE OR 
TERMINATE RUN, AND INITIAL SYSTEM), 

THE DEADLINE SUB-FIELD IS USED BY THE PROGRAMMER TO SPECIFY THE 
TIME OF DAY OR AN ELAPSED TIME, FROM TIME OF RUN SUBMISSION BY 
WHICH HIS RUN MUST BE COMPLETED. THE DEADLINE IS BASED ON A 24 
HOUR CLOCK. IF A 'D' PRECEDES THE TIME SPECIFICATION* IT IS TAKEN 
AS THE TIME OF DAY* OTHERWISE* IT IS TAKEN AS THE ELAPSED TIME 
FROM RUN SUBMISSION. THE TIME IS GIVEN IN HOURS AND MINUTES AND 
CANNOT EXCEED 2^00(24 HOURS, MINUTES), FOR EXAMPLE* A 
SPECIFICATION OF 'D910' WOULD BE TAKEN AS 9: 10 A,M. 

THE ENTIRE RUNNING TlME/DEADLlNE FIELD MAY BE OMITTED! OR JUST 
THE DEADLINE SUB-FIELD MAY BE OMITTED. IF OMITTED* THE RUNNING 
TIME SPECIFICATION SUPPLIED BY THE INSTALLATION AT SYSTEM 
GENERATION TIME IS USED AS THE PROGRAMMER'S ESTIMATE, AND IT IS 
ASSUMED THAT THE RUN HAS NO SPECIFIC DEADLINE (SEE SYSTEM 
GENERATION STATEMENTS - STANDARD RUN TIME* AND INITIAL SYSTEM). 
THE DEADLINE SPECIFICATION WILL NOT BE HONORED UNLESS A RUNNING 
TIME ESTIMATE IS PRESENT ON THE ORUN STATEMENT, 

THE DEADLINE SPECIFICATION SHOULD NOT BE USED IN AN ARBITRARY 
MANNER, AS POINTED OUT EARLIER, ITS USE MAY BE ALLOWED ONLY FOR 
PARTICULAR ACCOUNTS, 

IF A DEADLINE CANNOT BE MET VIA NORMAL SCHEDULING, THE SYSTEM 
WILL TAKE THE NECESSARY ACTION TO INSURE THE REQUIRED COMPLETION 
TIME, IF POSSIBLE, THIS ACTION MAY DEGRADE THE GENERAL OPERATION 
OF THE SYSTEM AS FAR AS MULTI-PROGRAMMING AND SYSTEM-OVERHEAD ARE 
CONCERNED, ON THE OTHER HAND* IF DEADLINE SPECIFICATIONS ARE SUCH 
THAT IN GENERAL THEY DO NOT BECOME CRITICAL* THE SYSTEM WILL 
SIMPLY ORDER THE RUNS IN A MANNER TO BEST MEET THE DEADLINES AND 
EXECUTE THEM IN THE NORMAL MANNER, A DEADLINE RUN IS LEFT AT ITS 
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GIVEN PRIORITY LEVEL UNTIL SUCH TIME AS IT BECOMES NECESSARY TO 
CONSIDER IT FOR HIGHER PRIORITY EXECUTION* IF AT ALL, IF THE 
DEADLINE SPECIFICATION ALLOWS THE TIME, THE RUN IS ELEVATED TO A 
HIGHER PRIORITY IN TIME TO ALLOW IT TO FINISH ON TIME WITH NO 
SPECIAL ACTION IN THE WAY OF SUSPENDING OTHER RUNS, BARRING OTHER 
DEADLINES (UNFORESEEN OR OTHERWISE), IN SUMMARY* THE DEADLINE 
FACILITY CAN BE USED SIMPLY TO INSURE A MAXIMUM TURN-AROUND FOR A 
RUN, OR IT CAN BE USEO TO INSURE COMPLETION OF A 'RUSHf JOB, THE 
SECTION ON THE t COARSE SCHEDULER' CAN BE SEEN FOR ADDITIONAL 
INFORMATION ON THE SCHEDULING OF DEADLINE UOBS. 

5.4. 1.7, PAGES SUB-FIELD 

USE OF THE PAGES SUB-FIELD IS OPTIONAL? IT PROVIDES THE SYSTEM 
WITH A PAGE-NUMBER ESTIMATE OF PRINTED OUTPUT THAT THE PROGRAMMER 
IS EXPECTING, IF THIS FIELD IS OMITTED* THE NUMBER SET BY THE 
INSTALLATION AT SYSTEM GENERATION TIME IS ASSUMED (SEE SYSTEM 
GENERATION STATEMENTS - STANDARD PAGE AND CARD, LIMIT* AND INITIAL 
SYSTEM). IF THE PAGE ESTIMATE IS EXCEEDED* THE OPERATOR IS 
NOTIFIED, A SYSTEM GENERATION PARAMETER CAN SPECIFY THAT THE RUN 
BE AUTOMATICALLY TERMINATED WHEN THE ESTIMATE IS EXCEEDED (SEE 
SYSTEM GENERATION STATEMENTS - CONTINUE OR TERMINATE RUN, AND 
INITIAL SYSTEM), 

5.4.1.8, CARDS SUB-FIELD 

THE USE OF THE CARDS SUB-FIELD IS IDENTICAL TO THE PAGES 
SUB-FIELD EXCEPT THAT IT APPLIES TO THE NUMBER OF PUNCHED CARDS 
EXPECTED DURING THE RUN* RATHER THAN THE NUMBER OF PRINTED PAGES, 

5.4.1.9, START-TIME FIELD 

THE START-TIME FIELD IS USED TO SPECIFY (DELAY) THE TIME AT 
WHICH THE RUN WILL BE CONSIDERED FOR EXECUTION, IN THE ABSENCE OF 
A START-TIME SPECIFICATION, WHICH IS THE NORMAL CASE* THE RUN IS 
CONSIDERED FOR EXECUTION IMMEDIATELY AND EXECUTED ACCORDING TO ITS 
PRIORITY, WHEN A START-TIME IS SPECIFIED* THE RUN IS NOT INCLUDED 
IN THOSE AVAILABLE FOR EXECUTION UNTIL THE START-TIME HAS ARRIVED, 
AT THAT TIME IT IS CONSIDERED FOR EXECUTION ACCORDING TO THE GIVEN 
PRIORITY. THE START-TIME IS SPECIFIED IN EXACTLY THE SAME MANNER 
AS THE DEADLINE (SEE DESCRIPTION OF DEADLINE SPECIFICATION, 
5,4,1,6,), 

THE START-TIME FIELD ALLOWS A RUN TO BE SUBMITTED WITH THE 
ASSURANCE THAT IT WILL NOT BE EXECUTED PRIOR TO THE GIVEN TIME. 
THIS FEATURE IS DESIRABLE WHEN INPUT DATA IS NOT YET READY BUT 
WILL BE BY START-TIME, IT IS ALSO DESIRABLE TO HAVE CERTAIN TYPES 
OF RUNS(PRODUCTION,UTILITY,ETC,), EXECUTED DURING CERTAIN PERIODS 
OF THE DAY, 
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IF A DEADLINE SPECIFICATION IS ALSO GIVEN ON THE QRUN 
STATEMENT* IT IS NOT INTERPRETED UNTIL, THE START-TIME HAS BEEN 
REACHED. IN OTHER WORDS* THE START-TIME IS TAKEN AS THE TIME OF 
RUN SUBMISSION IN CONSIDERING THE DEADLINE AND PRIORITY. 

5.4.1.10. RUN RESTRICTIONS 

THE FOLLOWING IS A SUMMARY OF EXECUTIVE ACTION CONCERNING RUN 
RESTRICTIONS: 

AT SYSTEM GENERATION TIME THE INSTALLATION HAS THE CAPABILITY TO 
SPECIFY MAXIMUM RUNNING TIME* PAGE COUNT AND/OR PUNCH COUNT FOR 
ALL RUNS ENTERING THE SYSTEM, IT CAN ALSO BE SPECIFIED WHETHER OR 
NOT THE RUNS SHOULD BE TERMINATED IF THE SPECIFICATION IS 
EXCEEDED. (IF ANY OF THE ABOVE SYSTEM GENERATION PARAMETERS ARE 
NOT SPECIFIED* A CORRESPONDING SYSTEM STANDARD WILL BE USED.) 

AT RUN SUBMISSION TIME THE USER HAS THE CAPABILITY TO SPECIFY 
ESTIMATED RUNNING TIME* PAGE COUNT AND/OR PUNCH COUNT FOR THAT 
PARTICULAR RUN, THIS SPECIFlCATION(S) TAKES PRECEDENCE OVER THE 
MAXIMUM(S) SET AT GENERATION TIME, THE USER CAN FURTHER SPECIFY, 
AS OPTIONS FOR EACH OF THE ABOVE* WHETHER OR NOT THAT PARTICULAR 
RUN SHOULD BE TERMINATED IF THE SPECIFICATION(S) IS EXCEEDED, 
THESE TERMINATION OPTIONS ARE MEANINGFUL ONLY IF AUTOMATIC 
TERMINATION ON REACHING A MAXIMUM WAS NOT SPECIFIED AT SYSTEM 
GENERATION TIME BY THE INSTALLATION MANAGER, <THE TERMINATION 
SPECIFIED AT GENERATION TIME IMPLIES THE CORRESPONDING OPTION BE 
SET ON ALL RUNS.) 

IN THE ABSENCE OF A TERMINATION INDICATOR (BY INSTALLATION MANAGER 
OR OPTION ON QRUN STATEMENT)* THE OPERATOR IS SIMPLY NOTIFIED, 

5.4.1.11, QRUN STATEMENT EXAMPLES 

CONSIDER THE FOLLOWING QRUN STATEMENT EXAMPLES: 

(X) »RUN R231*03412*CAPER*10/1Q0 U, JONES 

THE OPTIONS FIELD IS NOT USED* MEANING THAT THE 
PRIORITY AS SET BY THE EXECUTIVE WILL BE 
SATISFACTORY AND THAT RUN-OPTIONS ARE NOT REQUIRED, 
THIS IS RUN R231 OF PROJECT CAPER, EXPENSES 
INCURRED BY THIS RUN ARE TO BE CHARGED AGAINST 
CODE 03412. THE ESTIMATED RUNNING TIME IS TEN 
MINUTES AND RESULTS ARE EXPECTED WITHIN ONE HOUR 
AFTER RUN SUBMISSION, THE ANTICIPATED NUMBER OF 
PAGES AND CARDS IS SET BY THE SYSTEM, THE COMMENT 
FIELD CONTAINS INFORMATION 'J, JONES', 
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(2) ©RUN.C/P R23X* Q3*U2, CAPERm 300 

THE PRIORITY CODE IS *C'. A RUN-OPTION OF tP» 
SPECIFIES THAT THE RUN SHOULD BE TERMINATED IF MORE 
THAN 300 PAGES ARE PRODUCED. THE RUNNING TIME IS 
NOT SPECIFIED* 

(3) ©RUN, A 20JL,90**31010t EXODUS! r 10, /50, D830 

HIGHEST PRIORITY IS TO BE USED FOR RUN ZOX ON THE 
EXODUS1 PROJECT. THE RUNNING TIME IS ESTIMATED AT 
TEN MINUTESt NO MORE THAN 50 CARDS ARE EXpECTED t 
THE RUN WILL NOT BE CONSIDERED FOR EXECUTION UNTIL 
8S3QAM. 

(4) ©RUN>E/TCS Z *A«4 396 f SUPER* 20/230^/80 

RUN 2 OF PROJECT SUPER IS TO BE PROCESSED AFTER THE 
COMPLETION OF THE PREVIOUS RUN (INPUT ON SAME DEVICE) 
AND HAS A PRIORITY OF »Et, THE RUN MUST BE COMPLETED 
WITHIN 2.5 HOURS AFTER COMPLETION OF THE PREVIOUS 
RUN. THE RUN WILL BE TERMINATED (BECAUSE OF »T») IF 
MORE THAN 20 MINUTES OF CPU TIME ARE NEEDED. IF 
AN ATTEMPT IS MADE TO PUNCH MORE THAN 80 CARDS, THE 
RUN WILL BE TERMINATED (BECAUSE OF »C» RUN-OPTION), 

5.4,2. THE ©FIN STATEMENT 

THE QFIN STATEMENT IS USED TO SIGNAL THAT THE END-OF-RUN HAS 
BEEN REACHED. IT IS REQUIRED WITH ALL RUNS AND MUST APPEAR AS THE 
LAST STATEMENT, IT IS NEVER PASSED AS A DATA IMAGE FOR ©ELT, 
©DATA* OR ©FILE. THIS STATEMENT CANNOT BE CONTINUED ON A SECOND 
CARD OR LINE, 

THE QFIN STATEMENTtS FORMAT IS: 



QFIN 



COMMENT 



WHEN THE QFIN STATEMENT IS ENCOUNTERED BY THE EXECUTIVE SYSTEM f 
THE ACCOUNTING ROUTINES ARE ENTERED AND ALL REMAINING FACILITIES, 
TEMPORARY FILES' AND CORE SPACE ARE RELEASED. 

5.4,3. THE ©LOG STATEMENT 

THE ©LOG STATEMENT PROVIDES THE USER WITH A MEANS OF ENTERING 
INFORMATION INTO THE SYSTEM LOG. THE ©LOG STATEMENT'S FORMAT IS; 



©LOG 



INFORMATION 



. COMMENT 



THE INFORMATION FIELD IS VARIABLE IN LENGTH WITH A MAXIMUM OF 
132 CHARACTERS ALLOWED. THE FIRST NON-BLANK CHARACTER IS THE 
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BEGINNING OF INFORMATION AND THE END-OF-INFORMATIQN IS THE LAST 
NON-BLANK CHARACTER PRIOR TO THE END-OF-LINE, THE COMMENT FIELD, 
OR THE 132 CHARACTER MAXIMUM, WHICHEVER OCCURS FIRST. 

WHEN A ©LOG STATEMENT IS ENCOUNTERED BY THE EXECUTIVE SYSTEM* 
IT EXTRACTS THE INFORMATION, PREFIXES IT WITH PROGRAM 
IDENTIFICATION, DATE AND TIME' AND OUTPUTS THIS INFORMATION TO THE 
TEMPORARY MASTER RUN LOG. 

THE SEMICOLONS) IS USED AS A CONTINUATION CHARACTER* 
THEREFORE, IT CANNOT BE PART OF THE INFORMATION. THE CHARACTER 
SEQUENCE SPACE-PERIOD-SPACE < . ) IS NOT ALLOWED AS PART OF THE 
INFORMATION BECAUSE THIS SEQUENCE DENOTES THE START OF THE COMMENT 
FIELD. 

CONSIDER THE FOLLOWING OLOG STATEMENT EXAMPLE: 



SLOG TRANSPORT PROB. NO. 128 



t REVISED MAY 1 



THE INFORMATION FIELD IS 23 CHARACTERS IN LENGTH AND THE 
COMMENT IS 'REVISED MAY 1». 

THE SYSTEM PROVIDES A LINKAGE WHICH ALLOWS THE OLOG FUNCTION TO 
BE REQUESTED FROM WITHIN A USER PROGRAM. THE LINKAGE DESCRIPTION 
IS FOUND IN SECTION 8, 'EXECUTIVE REQUEST FUNCTlONSt. 

5,<u<*. THE 0MS6 STATEMENT 

THE QMSG CONTROL STATEMENT IS USED TO TYPE A MESSAGE ON THE 
CENTRAL SITE CONSOLE TYPEWRITER. IT HAS THE FORM: 



OMSGt OPTIONS MESSAGE 



COMMENT 



THE MESSAGE HAS A MAXIMUM LENGTH OF 132 CHARACTERS AND THE 
FORMAT RULES AND RESTRICTIONS ARE IDENTICAL TO THOSE OF THE QLOG 
STATEMENT (SEE 5.*f.3). THE OMSG STATEMENT CAN BE USED TO DIRECT 
THE OPERATOR IN SUCH AREAS AS DISPOSAL OF OUTPUT, ABNORMAL OR 
UNDOCUMENTED PROCEDURES * ETC. 

THE MESSAGE IS PREFACED BY THE RUN-ID WHEN TYPED. THE USER IS 
FREE TO USE THE CARRIAGE RETURN CHARACTER IN FORMATING THE MESSAGE 
TO HIS CHOOSING. THE CARRIAGE RETURN CHARACTER WILL CAUSE BOTH A 
CARRIAGE RETURN AND A LINE FEED. 

THE OMSG STATEMENT MAY CONTAIN THE FOLLOWING OPTIONS: 

W CAUSES THE RUN TO BE HELD UNTIL THE OPERATOR 
RESPONOS TO THE MESSAGE, THE USER MESSAGE IS 
FOLLOWED BY THE ADDITIONAL MESSAGE 'WAIT'. 'WAIT* 
INDICATES TO THE OPERATOR THAT THE MESSAGE MUST 
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BE ANSWERED. THE OPERATOR ANSWERS THE MESSAGE 
WITH *GO» WHEN HE HAS COMPLIED WITH THE REQUEST, 
IF THE OPERATOR CANNOT COMPLY * HE MAY ABORT THE 
RUN VIA THE KEYIN «X». 

N CAUSES SUPPRESSION OF THE TYPING OF THE MESSAGE ON 
THE CONSOLE TYPEWRITER, IN THIS CASE THE STATEMENT 
IS LISTED ON THE PRINTER ONLY. WHEN THE N OPTION IS 
PRESENT* THE W OPTION IS NOT EFFECTIVE, 

THE W OPTION CAN BE USED TO DIRECT THE OPERATOR IN THE LOADING 
AND GENERAL MANAGEMENT OF PERIPHERAL DEVICES (IN THOSE CASES NOT 
AUTOMATICALLY TAKEN CARE OF BY THE EXECUTIVE). 

THE N OPTION CAN BE USED TO SIMPLY PLACE A MESSAGE ON THE 
PRINTER OR AS A WAY TO SUPPRESS CONSOLE ACTION WITHOUT REMOVING 
THE QMSG STATEMENT, 

AN EXAMPLE OF THE OMSG CONTROL STATEMENT IS: 
QMSG EXPECT 2 REELS OF OUTPUT FOR FILE XYZ 

ANOTHER EXAMPLE f WHERE THE OPERATOR MUST RESPOND* COULD BE* 
OMSGfW IS REMOTE HOOKUP READY? 



5,<*,5. THE QHDG STATEMENT 

THIS CONTROL STATEMENT PROVIOES THE USER WITH AN AUTOMATIC 
MEANS OP PRINTING A HEADING ON EACH SUCCEEDING PAGE OF THE PRINT 
FILE. THE FORMAT OF THIS STATEMENT IS: 

QHDG » OPTIONS HEADING TEXT 

THE ALLOWABLE OPTIONS ARE: 

N~ TURN OFF PRINTING OF THE HEADING, 
P- BEGIN PAGE NUMBER WITH 'PAGE !•• 
X- DO NOT PRINT DATE OR PAGE COUNT, 

THE 'HEADING TEXT* FIELD IS VARIABLE IN LENGTH WITH A MAXIMUM 
OF 105 CHARACTERS ALLOWED. THIS FIELD IS SEPARATED FROM THE 
CONTROL FIELD WITH A SPACE* THEREBY ALLOWING LEADING SPACES IN THE 
TEXT, THE END OF THE TEXT IS DENOTED BY THE LAST NON-BLANK 
CHARACTER PRIOR TO THE END-OF LINE* OR THE COMMENT FIELD* OR THE 
105 CHARACTER MAXIMUM* WHICH EVER OCCURS FIRST, 

THE HEADING IS PRINTED ON THE SECOND LINE ABOVE LOGICAL PRINT 
LINE1, IF THIS UPPER MARGIN IS ONE LINE OR NON-EXISTENT* THE 
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HEADING WILL NOT BE PRINTED. THE DATE AND PAGE NUMBER WILL APPEAR 
TO THE RIGHT OF THE HEADING TEXT. A PAGE COUNT FOR EACH PRINT 
FILE IS MAINTAINED BY THE PROCESSING SYMBIONT. WHEN HEADING IS 
SPECIFIED WITHOUT THE tPt OPTION* THE PAGE COUNT CURRENT TO THE 
FILE IS USED TO BEGIN PAGE NUMBERING, ANY NUMBER OF OHDG 
STATEMENTS MAY APPEAR IN THE CONTROL STREAM* 

THE SYSTEM PROVIDES A LINKAGE WHICH ALLOWS THE QHDG FUNCTION TO 
BE REQUESTED FROM WITHIN A USER PROGRAMt THE LINKAGE DESCRIPTION 
IS FOUND IN THE CHAPTER ENTITLED •SYMBIONTS* 

5.4,6. THE OADD STATEMENT 

THE OADD CONTROL STATEMENT PROVIDES A MEANS OF INSERTING IMAGES 
INTO THE CONTROL STREAM FROM ANY FILE IN THE SYSTEM DATA FORMAT. 
THESE FILES MAY CONTAIN DATA OR ANY CONTROL CARDS ALLOWED IN A RUN 
STREAM. THE FILE BEING ADDED MAY HAVE BEEN CREATED BY THE ODATA 
STATEMENT, THE OFILE STATEMENT, THE CELT STATEMENT OR A USER 
PROGRAM. THE IMAGES IN THE FILE BEING ADDED NEED NOT EXIST UNTIL 
THE OADD COMMAND IS EXECUTED. THIS MEANS THAT THE USER IS FREE TO 
HAVE WORKER PROGRAMS IN THE FIRST PART OF A RUN GENERATE FILES TO 
BE ADDED LATER IN THE RUN. 

THE FORMAT OF THE QADD CONTROL STATEMENT IS 

OADD FILENAME . COMMENTS 

WHERE 'FILENAME' MAY BE THE EXTERNAL NAME OF THE FILE IF AN ENTIRE 
FILE IS TO BE ADDED, OR IT MAY BE REPLACED BY THE STANDARD 
REFERENCE TO AN ELEMENT 'PROGRAM FILE. ELEMENT/VERSION ( CYCLE \ t , 

WHEN THE OADD CONTROL STATEMENT IS ENCOUNTERED IN A CONTROL 
STREAM, THE FIRST IMAGE OF THE ADDED FILE REPLACES THE OADD 
CONTROL IMAGE. ALL SUBSEQUENT CONTROL STREAM IMAGES WILL BE TAKEN 
FROM THE ADDED FILE UNTIL THE END OF FILE OR IF AN ELEMENT IS 
BEING AODED, UNTIL THE END OF THE ELEMENT IS ENCOUNTERED. 
FOLLOWING THE END OF THE ADDED FILEf THE CONTROL STREAM IS 
AUTOMATICALLY RESUMED AT THE IMAGE FOLLOWING THE OADD STATEMENT, 

OADD STATEMENTS MAY BE NESTED TO ANY LEVEL PROVIDED THERE IS NO 
ATTEMPT TO ADO A GIVEN FILE (OR ELEMENT) TWICE IN THE SAME NEST. 
WHEN THIS OCCURS, OR WHEN A NON-EXISTENT FILE IS SPECIFIED, THE 
RUN IS PLACED IN THE ERROR MODE AND PROCESSING CONTINUES. 

THE OADD FEATURE IS OF PARTICULAR VALUE TO THE REMOTE USER 
(BATCH OR DEMAND) IN THAT CONTROL STATEMENTS AND/OR DATA CAN BE 
SUBMITTED ONLY ONCE BUT USED IN MANY SUBSEQUENT RUNS. THE 
PRESTORED, PARTIAL CONTROL STREAMS CAN BE CORRECTED PRIOR TO THEIR 
ADDITION BY PLACING CORRECTION LINES FOLLOWING THE ODATA 
STATEMENT. 
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THE FOLLOWING LIST OF CONTROL STATEMENTS ARE CONSIDERED ILLEGAL 
WITHIN AN ©ADD FILE; 

©RUN 
©COL 
©FILE 

THE SYSTEM PROVIDES A LINKAGE WHICH ALLOWS THE QADD FUNCTION TO 
BE REQUESTED FROM WITHIN A USER PROGRAM* THE LINKAGE DESCRIPTION 
IS FOUND IN THE CHAPTER ENTITLED 'SYMBIQNTS'. 



5,<t.7 f THE ©START STATEMENT 

THE ©START STATEMENT AFFORDS THE USER A MEANS OF SCHEDULING ONE 
OR MORE RUNS FROM WITHIN A RUN CONTROL STREAM. RUNS TO BE 
SCHEDULED IN THIS MANNER MAY BE SEPARATE DATA FILES CREATED BY THE 
©DATA OR ©FILE STATEMENT OR BY A USER PROGRAM* THEY MAY ALSO BE 
ELEMENTS OF A pROGRAM-FlLE CREATED BY THE ©ELT,D STATEMENT, TNE 
RUN FILE AND THE RUN ELEMENT ARE IN SYSTEM DATA FILE (SDF) FORM* 
FOR THE FORMAT DESCRIPTION SEE 'DATA HANDLING', SECTION X3. 

THE ©START FEATURE CAN BE USED WHEN ONE RUN MUST GENERATE A 
DATA FILE FOR INPUT BY ANOTHER. IN FACT, THE GENERATING RUN MAY 
ELECT TO BUILD A FILE CONTAINING AN ENTIRE RUN CONTROL STREAM AND 
THEN CALL FOR IT TO BE SCHEDULED. NOTICE THAT THE ©START 
STATEMENT CAN BE USED TO ALLOW THE PARALLEL PROCESSING OF CERTAIN 
OPERATIONS, SINCE TASKS FROM DIFFERENT RUNS CAN BE EXECUTED 
CONCURRENTLY. 

IT MAY ALSO BE EMPLOYED BY TYPEWRITER TERMINALS AS A MEANS OF 
INITIATING A BATCH RUN WHOSE CONTROL STREAM HAS BEEN PREVIOUSLY 
ENTERED INTO THE SYSTEM AS A DATA FILE, THUS OBVIATING THE 
NECESSITY OF RE-TYPING THE REQUIRED CONTROL STATEMENTS, THE 
©START IS OF PARTICULAR BENEFIT AT THE CENTRAL SITE IN INITIATING 
PRESTORED UTILITY ROUTINES AND STANDARD PRODUCTION RUNS. 

IN ITS SIMPLEST FORM* THE ©START STATEMENT'S FORMAT IS| 

©START NAME, SET 

THE 'NAME' FIELD MUST BE EITHER A DATA FILE NAME OR AN ELEMENT 
NAME IN THE STANDARD FORMAT FOR SYMBOLIC ELEMENT DESCRIPTION 
<PROGRAM*FILENAME.ELEMENTNAME/VERSION(CYCLE>>. THE tS£T' FIELD 
CAN CONTAIN A DECIMAL NUMBER TO BE 'SET' IN THE CONDITION WORD OF 
THE RUN BEING SCHEDULED IN ORDER TO DETERMINE THE EFFECTIVE 
CONTROL STREAM(SEE SECTION ON CONDITIONAL STATEMENTS). THE SET 
SPECIFICATION IS NEVER REQUIRED. THE REFERENCED STREAM MUST BEGIN 
WITH A ©RUN STATEMENT FOR THIS NEK INDEPENDENT, ASYNCHRONOUS RUN, 
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THE STREAM WILL END WITH A OFXN STATEMENT WHEN SCHEDULING SUCH A 
RUN* IT IS SOMETIMES DESIRABLE TO BE ABLE TO CHANGE SOME OF THE 
PARAMETERS ON THE QRUN STATEMENT THAT HEADS A PRESTORED CONTROL 
STREAM, THE USER MAY WANT TO SUPPLY PARAMETERS SUCH AS THE 
ACCOUNT NUMBER AND PRIORITY* OR TO SUBSTITUTE AN ENTIRELY NEW QRUN 
STATEMENT, IT IS QUITE POSSIBLE THAT THE USER WILL WANT TO 
SUBSTITUTE HIS OWN RUN-IDt 

A SUBSTITUTION CAN BE MADE FOR ALL OR ANY PART OF A 
PRESTORED QRUN STATEMENT BY THE USE OF A MORE COMPLEX ©START 
STATEMENT OF THE FORM J 

GSTART#PRIORITY/RUN-OPTIONS NAME' SET * RUN-ID * ACCOUNTING *J 
PROJECT*RUNNlNG-TIME/DEADLINE*PAGES/CARDS* START-TIME 

NOTE THAT THE STATEMENT HAS THE SAME FORMAT AS THE ©RUN 
STATEMENT EXCEPT THAT THE »NAME» FIELD AND THE »SETt FIELD PRECEDE 
THE RUN-ID. ANOTHER NOTABLE DIFFERENCE FROM THE ©RUN STATEMENT IS 
THAT ALL FIELDS ARE OPTIONAL EXCEPT THE NAME FIELD, ALL NONBLANK 
FIELDS WILL BE SUBSTITUTED IN PLACE OF THOSE ON THE PRESTORED QRUN 
STATEMENT, 

A SUBSTITUTION IS ALWAYS MADE TO REPLACE THE ACCOUNT NUMBER ON 
THE PRESTORED QRUN STATEMENT, THE ACCOUNT NUMBER IS TAKEN FROM 
THE QSTART STATEMENT IF POSSIBLE! OTHERWISE* IT IS TAKEN FROM THE 
QRUN STATEMENT OF THE INITIATING RUN, 

THE SYSTEM PROVIDES A LINKAGE WHICH ALLOWS THE QSTART FUNCTION 
TO BE REQUESTED FROM WITHIN A USER PROGRAM, THE LINKAGE 
DESCRIPTION IS FOUND IN THE CHAPTER ENTITLED 'EXECUTIVE REQUEST 
FUNCTIONS', 

THE QSTART FUNCTION PROVIDES THE MEANS FOR AUTOMATICALLY 
SCHEDULING RUNS THAT ARE TO BE EXECUTED DAILY, A WORKER PROGRAM 
LINKING TO THE EXECUTIVE VIA THE START EXECUTIVE REQUEST FUNCTION* 
CAN SCHEDULE RUNS OVER A TWENTY-FOUR PERIOD, THE WORKER PROGRAM 
MUST ALSO SCHEDULE ITSELF TO BE EXECUTED AGAIN IN THE PERIOD 
COVEREDt A SYSTEM GENERATION PARAMETER IS PROVIDED TO DIRECT THE 
EXECUTIVE TO SCHEDULE THE CONTROL PROGRAM WHENEVER THE SYSTEM IS 
BOOTSTRAPPED, 

5,<+,8, THE QSYM STATEMENT 

THE QSYM STATEMENT PROVIDES THE USER WITH THE CAPABILITY OF 
SELECTING A SYMBIONT* OR CLASS OF SYMBIONTS* TO PRINT OR PUNCH 
SELECTED FILES, A STANDARD SYSTEM PROCEDURE EXISTS FOR PRINTING 
AND PUNCHING THOSE FILES PRODUCED WITH THE INTERFACE ROUTINES 
PRINT$*PRNTA$*PUNCH$ AND/OR PNCHA$ DURING THE COURSE OF A RUN §F 
THEY RESIDE ON MASS STORAGE, AS THESE FILES ARE COMPLETED* THEY 
ARE ENTERED INTO THE APPROPRIATE PRINT OR PUNCH QUEUE DETERMINED 
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BY THE RUN'S ASSOCIATED INPUT SOURCE, WHEN A ©SYM STATEMENT IS 
ENCOUNTERED THE SPECIFIED FILE IS ENTERED INTO THE SPECIFIED 
SYMBIONT QUEUE. ANY TAPE FILE WHICH IS TO BE PRINTED OR PUNCHED* 
WHETHER OR NOT IT IS PRODUCED WITH ONE OF THE INTERFACE ROUTINES, 
MUST BE SCHEDULED FOR PROCESSING WITH THE GSYM STATEMENT, 

THE FORMAT OF THE QSYM STATEMENT IS 

OSYMtOPTIONS FILENAMEfTYPEfSYMB!ONTfFILE*LABELS 

THE 'OPTIONS' FIELD IS USED TO SPECIFY THE 'MODE OPTIONS' 
AVAILABLE WITH THE MAGNETIC TAPE HANDLER. THE OPTIONS ARE DEFINED 
AS: 

L LOW DENSITY 

M MEDIUM DENSITY 

H HIGH DENSITY 

E EVEN PARITY 

ODD PARITY 

1 DECIMAL(TRANSLATE) 

HARDWARE IS USED IF AVAILABLE! OTHERWISE THE STANDARD 
SOFTWARE CONVERSION ROUTINE IS USED (BCD TO FIELDATA 
ON INPUT AND THE OPPOSITE ON OUTPUT). THE 'E' OPTION 
IS ASSUMED ONLY IF SOFTWARE IS USED. 
B BINARY (NO TRANSLATE) 

THE 'FILENAME' FIELD IS USED TO SPECIFY THE FILE TO BE 
PROCESSED AND TO DIRECT TAPE MOUNTING IF REQUIRED. 

THE 'TYPE' FIELD SPECIFIES THE TAPE TYPE OF THE INPUT FILE. 
THIS FIELD I? OMITTED FOR A RUN TEMPORARY TAPE FILE OR FOR ANY 
SYSTEM CATALOGUED FILES. THE FIELD VALUES ARES 

8C UNISERVO VIIIC 

6C UNISERVO VIC 

<*C UNISERVO IVC 

3A UNISERVO IIIA 

2A UNISERVO IIA 

THE 'SYMBIONT' FIELD IS THE NAME OF A SYMBIONT* OR SYMBIONT 
CLASS* WHICH IS TO OUTPUT THE FILE. IF OMITTED' THE PRINT 
SYMBIONT ASSOCIATED WITH THE RUN INITIATION DEVICE IS ASSUMED. TO 
TRANSMIT A PRINT OR PUNCH FILE TO A REMOTE SITE* THE SITE ID MUST 
FOLLOW THE SYMBIONT NAME* WITH THE MODIFIED OSYM STATEMENT FORMAT 

8SYM#0PTI0NS FILENAME*TYPE*SYMBIONT/SlTEID'FILE-LABELS 

THE tFILE-LABELS' FIELD IS USED FOR SELECTIVE PRINTING OR PUNCHING 
OF FILES RESIDING ON 'NAME*, WHERE THE DEVICE DEFINEO BY 'NAME' IS 
MAGNETIC TAPE. FILE LABELS ARE SEPARATED WITH A SLASH (/), 
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THE SYSTEM PROVIDES A LINKAGE WHICH ALLOWS THE BSYM FUNCTION TO 
BE REQUESTED FROM WITHIN A USER PROGRAM* THE LINKAGE DESCRIPTION 
IS FOUND IN THE CHAPTER ENTITLED »SYMBlONTSt, 

5.<*,8.X. USE OF SSYM WITH PRINTS AND PUNCHS 

EACH RUN ENTERED INTO THE SYSTEM HAS SYMBIONTS DEFINED FOR 
PROCESSING THE SYSTEM INITIATED PRINT (PRINTS) FILE AND PUNCH 
(PUNCHS) FILE, THESE OUTPUT SYMBIONTS ARE CLASSIFIED FOR EACH RUN 
AT SYSTEM GENERATION TIME (SEE SYSTEM GENERATION STATEMENTS • 
ASSOCIATED SYMBIONTS), HOWEVER IT MAY BECOME NECESSARY TO 
REDEFINE EITHER* OR BOTH* OUTPUT SYMBIONTS FOR A PARTICULAR RUN TO 
PROCESS ALL* OR PORTIONS* OF THE OUTPUT FILE. THE 'FlLENAMEf 
FIELD IS USED TO DENOTE THE PRINT OR PUNCH FILE WITH EITHER PRINTS 
OR PUNCH$ RESPECTIVELY. THE SYMBIONT FIELD IS USED AS DEFINED 
ABOVE* THE REMAINING TWO FIELDS* tTYPE* AND 'FlLELABELSf • DO NOT 
APPLY TO PRINTS/PUNCHS USAGE. 

EXAMPLE 

RUN *»- 



OSYM PRINTS* *RPNVSTP 
OXQT PROG1 



IN THIS EXAMPLE* THE PRINT OUTPUT PRODUCED BY PRINTS IS TO BE SENT 
TO THE REMOTE SITE »STP* VIA THE THE REMOTE 100<* PRINT SYMBIONT 
♦RPN<*». 

5. *f. 9. THE QCOL STATEMENT 

EACH XOQ** OF A SYSTEM HAS A DEFINED STANDARD CARD COLUMN MODE 
FOR READING AND FOR PUNCHING WHICH IS ESTABLISHED AT SYSTEM 
GENERATION TIME (SEE SYSTEM GENERATION STATEMENTS - CONNECT AND 
DISCONNECT CHANNEL). THE 80 COLUMN MODE IS ASSUMED STANDARD 
UNLESS OTHERWISE SPECIFIED. WHEN OPERATING IN THE STANDARD MODE 
IT MAY BECOME NECESSARY TO READ CARDS IN A DIFFERENT COLUMN 
LENGTH. E.G. 80 COLUMN STANDARD MODE IS DEFINED AND COLUMN BINARY 
CARDS ARE TO BE READ AS PART OF THE INPUT STREAM, THE ABILITY TO 
SWITCH CARD COLUMN MODE IS ACHIEVED WITH THE CONTROL STATEMENT 

QCOL* OPTIONS XX COMMENT 

NOTE? THE QCOL STATEMENT IS FIXED IN FORMAT THRU THE FIRST 
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FOUR CHARACTERS, E.G, A QCOL CARD IS WRITTEN 

COLUMN 123456789 

CHARACTER., .QCOL 

WHERE tXX' SPECIFIES THE INPUT MODE TO BE USED TO READ THE 
FOLLOWING DATA OF THE CONTROL STREAM, THE INPUT MOOE IS SWITCHED 
TO FACILITATE THE READING OF THE FOLLOWING CARDS AND IS MAINTAINED 
UNTIL ANOTHER QCOL OR MODE TERMINATION SENTINEL CARD IS 
ENCOUNTERED OR UNTIL THE END OF THE INPUT STREAM IS DETECTED. THE 
LATTER TWO CASES RESTORE THE STANDARD MODE, 

XX DEFINITION 

80 SWITCH TO 80 COLUMN INPUT MODE-1004 

CB SWITCH TO COLUMN BINARY INPUT MODE-900 CPM READER 

OR 1Q04 
PR5 SWITCH TO 5 LEVEL PAPER TAPE INPUT MODE-IOOM- 
PR6 SWITCH TO 6 LEVEL PAPER TAPE INPUT MODE-iQOl* 
PR7 SWITCH TO 7 LEVEL PAPER TAPE INPUT MODE-1004 
PR8 SWITCH TO 8 LEVEL PAPER TAPE INPUT MODE-1004 

THE OPTIONS FIELD MAY HAVE THE VALUE: 

T- TRANSLATE PAPER TAPE INPUT TO FIELD DATA 

PAPER TAPE INPUT IS TRANSLATED TO FIELD DATA FROM A STANDARD 
CODE WHEN REQUESTED ON THE ©COL CONTROL CARD, 

THE EXECUTION OF THE QCOL CARD REQUIRES DIFFERENT PROCEDURES 
FOR THE 1004 SUBSYSTEM AND 900 CPM READER, THE 900 CPM READER 
REQUIRES THREE BLANK CARDS IMMEDIATELY FOLLOWING THE QCOL 
STATEMENT OR THE END-OF-MODE SENTINEL, 

THIS IS NECESSARY TO PROPERLY CONDITION THE SUBSYSTEM TO ACCEPT 
THE NEW MODE OF INPUT, ALL CARDS FOLLOWING THESE THREE BLANK 
CARDS ARE READ IN THE NEW MODE. 

ON THE 1004, NO BLANK CARDS ARE REQUIRED, THUS* THE DATA CARDS 
TO BE READ IN THE NEW MODE MUST IMMEDIATELY FOLLOW THE CARD 
DEFINING THE NEW INPUT MODE. 

EACH BINARY MODE IS TERMINATED WITH A PARTICULAR SENTINEL IMAGE 
WHICH IS USED TO NOTIFY THE INPUT SYMBIONT OF END OF BINARY DATA, 
THIS IMAGE HAS THE FIELDATA INTERPRETATION tQENDCLS THIS 
SENTINEL MUST APPEAR IN COLUMNS 1-6 OF THE TERMINATION IMAGE, 
WHEN USING THE 900 CPM READER * THIS CARD MUST ALWAYS BE FOLLOWED 
WITH THREE BLANK CARDS, 



THE BINARY MODE TERMINATION SENTINEL CAN BE REDEFINED WHEN 
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SPECIFYING A BINARY MODE OF INPUT WITH THE QCOL CARD. 
9C0U0PTIQNS XX*SENT 

♦SENT* IS A SIX CHARACTER FIELD DEFINING THE BINARY TERMINATION 
SENTINEL. THE FIRST SIX CHARACTERS IMMEDIATELY FOLLOWING THE 
COMMA ARE CONVERTED TO THE BINARY IMAGE IN WHICH THE TERMINATION 
IMAGE WILL BE READ, COLUMNS 1-6 OF THE BINARY MODE TERMINATION 
IMAGE MUST BE IDENTICAL TO THE SIX CHARACTER »SENT» FlELDt 

THE INTERPRETATION OF THE QCOL AND BINARY MODE TERMINATION 
CARDS IS DONE DURING THE READING OF THE INPUT STREAM* AND THEY ARE 
NOT PLACED IN THE RUN FILE, NEITHER CARD CAN HAVE A MEANINGFUL 
LABEL, THE BLANK CARDS' WHEN USED ON THE 900 CPM READER* ARE ALSO 
ELIMINATED FROM THE RUN FILE, 

THE 'SENT' FIELD IS ALSO USED FOR TERMINATION OF PAPER TAPE 
INPUT STREAMS, SENT IS THEN AN OCTAL VALUE* EACH COLUMN 
REPRESENTING THREE BITS' WHICH IS THE END OF INPUT SENTINEL, IF 
NO SENTINEL IS SPECIFIED ON THE QCOL CONTROL CARD* STANDARD SYSTEM 
SENTINELS ARE ASSUMED AS FOLLOWS, 

PR5- Q3324 
PR6- 043 
PR7- 041 
PR8- 04X 

5,4,10, THE QCKPT STATEMENT 

THE QCKPT STATEMENT IS USED TO ESTABLISH A CHECKPOINT DUMP AT 
SOME POINT IN THE CONTROL STREAM TO BE USED AS A RESTART POINT ZN 
THE EVENT SOME CONTINGENCY FORCED THE RUN TO ABORT, CHECKPOINTS 
ARE RECORDED ON OUTPUT FILES ONLY AND THERE MAY BE AS MANY 
STATEMENTS AS THE USER DEEMS NECESSARY FOR THE RUN, THE FORMAT OF 
THE QCKPT CONTROL STATEMENT IS} 

QCKPT* OPTIONS FILENAME 

THE OPTIONS FIELD CAN INCLUDE TWO CHARACTERS, THESE ARE: 

P THIS SPECIFIES THAT THE DUMP COMPLETION MESSAGE AND 
ALL ERROR MESSAGES ARE TO BE WRITTEN ON THE CONSOLE, 
IF NOT PRESENT NONE OF THESE MESSAGES WILL BE WRITTEN. 

T THIS SPECIFIES THAT THE RUN IS TO BE TERMINATED AFTER 
THE CHECKPOINT IS TAKEN, 

THE FIELD ^FILENAME* CONTAINS THE NAME OF A FILE PRESENTLY 
ASSIGNED TO THE RUN INTO WHICH THE CHECKPOINT INFORMATION WILL BE 
RECORDED, IT MAY BE AN OUTPUT DATA FILE OR AN INDEPENDENT FILE 
DEFINED BY THE USER TO CONTAIN CHECKPOINT INFORMATION ONLY. IF 
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THE DUMP IS TO RESIDE ON FASTRAND, IT MUST BE ON A SEQUENTIAL 
FILE I THE CHECKPOINT CAN NOT BE TAKEN ON A RANOOM FILE, THE 
FILENAME MAY ALSO BE THE NAME OF A FILE ASSIGNED TO THE SYSTEM BY 
THE OPERATOR To CONTAIN CHECKPOINT INFORMATION FROM SEVERAL RUNS, 
SEE A LATER SECTION OF THIS MANUAL FOR A DETAILED DESCRIPTION OF 
THE CHECKPOINT FACILITIES, 

5,<*,U. THE QRSTRT STATEMENT 

THE QRSTRT STATEMENT IS USED TO RE-ESTABLISH (RESTART) A RUN AT 
SOME DESIGNATED CHECKPOINT PREVIOUSLY TAKEN, THE FILE ON WHICH 
THE DUMP IS LOCATED MUST BE CATALOGUED AT THE TIME OF QRSTRT, ITS 
EFFECT WITHIN THE CONTROL STREAM MAY BE SIMILAR IN FUNCTION TO 
THAT OF THE QSTART CONTROL STATEMENT In THAT SETUP AND EXECUTION 
OF THE RUN TO BE RESTARTED IS AN INDEPENDENT OPERATION, OR IT MAY 
BE A RESTART OF THE EXTERIOR RUN, IN THE LATTER CASE THE EXTERIOR 
RUN IS TERMINATED. THE FORMAT OF THE QRSTRT STATEMENT IS; 

QRSTRT r PRIORITY/OPTION RUNlDf ACCOUNTlNG,FlLENAMEfCKpT»# REEL* 

THE PRIORITY FIELD SPECIFIES THE NEW PRIORITY UNDER WHICH TO 
REESTABLISH AND RERUN THE RUNt IF NOT SPECIFIED THE STANDARD 
SYSTEM PRIORITY IS USED» 

THE OPTIONS FIELD MAY CONTAIN A »Pt TO SPECIFY THAT THE RESTART 
ERROR MESSAGES ARE TO BE PRINTED ON THE CONSOLE PRINTER AS WELL AS 
THE PROGRAM LOG* 

THE RUN-ID FIELD IS THE ID OF THE RUN TO BE RESTARTED, IT WILL 
BE USED TO LOCATE THE CORRECT CHECKPOINT DUMP. 



THE ACCOUNTING FIELD SPECIFIES THE ACCOUNT TO WHICH THE CHARGE 
FOR RELOADING THE RUN IS TO BE ATTRIBUTED. THE ORIGINAL ACCOUNT 
WILL BE CHARGED WHEN THE RE-ESTABLISHED RUN RECEIVES CONTROL, 
BOTH THE PRIORITY AND ACCOUNTING SPECIFICATIONS MAY BE OMITTED. 
IF OMITTED THOSE OF THE INITIATING RUN ARE USED. 

THE CKPT* FIELD SPECIFIES THE PARTICULAR CHECKPOINT DUMP OF 
THIS RUN-ID THAT IS TO BE RESTARTED, 

THE FILENAME FIELD SPECIFIES THE NAME OF THE CATALOGUED FILE 
THAT CONTAINS THE CHECKPOINT DUMP, THE REEL FIELD CONTAINS THE 
NUMBER OF THE REEL OF THE FILE THAT ACTUALLY CONTAINS THE DUMP TO 
RESTART, IF A REEL NUMBER IS NOT GIVEN* THE SEARCH WILL BEGIN 
WITH THE FIRST REEL OF THE FILE. ALL OF THE INFORMATION NECESSARY 
TO READ THE CHECKPOINT FILE WILL BE TAKEN FROM THE DIRECTORY, 
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5,5. INPUT/OUTPUT SPECIFICATION STATEMENTS 

5 f 5,i. THE QASG STATEMENT 

THE QASG (ASSIGN) CONTROL STATEMENT IS USED TO NAME AN EXTERNAL 
FILE, STATE ITS I/O FACILITY REQUIREMENTS* AND CAUSE THEIR 
ASSIGNMENT TO THE REQUESTING RUN, UNDER THE GIVEN EXTERNAL FILE 
NAME, IF THE FILE IS CATALOGUED THE FACILITY REQUIREMENTS ARE 
KNOWN AND NEED NOT BE SPECIFIED IN ASSIGNING THE FILE AS iNPUTt 
THE VARIETY OF INPUT/OUTPUT DEVICES AVAILABLE MAKES SEVERAL 
FORMATS NECESSARY FOR THIS STATEMENT, THERE ARE FOUR BASIC 
FORMATS, AS FOLLOWS; 

!• THE FASTRAND QASG STATEMENT 

2. THE MAGNETIC TAPE QASG STATEMENT 

3. THE DRUM QASG STATEMENT 

<t« THE ARBITRARY DEVICE QASG STATEMENT 

EACH SPECIFIC FORMAT IS DISCUSSED INDIVIDUALLY IN SUCCEEDING 
PARAGRAPHS, 

THE SYSTEM PROVIDES A LINKAGE WHICH ALLOWS THE QASG FUNCTION TO 
BE REQUESTED FROM WITHIN A USER PROGRAM. THE LINKAGE DESCRIPTION 
IS FOUND IN 'EXECUTIVE REQUEST FUNCTIONS', SECTION 8, 

ALL USER FILES MUST BE ASSIGNED PRIOR TO BEING REFERENCED FOR 
I/O OPERATIONS, THE ASSIGNMENTS MAY OCCUR IN ONE OF THREE WAYS; 

It VIA AN QASG CONTROL STATEMENT. 

2. VIA AN EXECUTIVE REQUEST FROM WITHIN A USER PROGRAM. 

3, VIA AN EXECUTIVE REQUEST FROM WITHIN A PART OF THE 
SYSTEM ITSELF, SUCH AS A SYSTEM PROCESSOR OR THE FILE 
UTILITY ROUTINE(FUR) 

THE ONLY CASE WHERE A FILE CAN BE REFERENCED WITHOUT AN ASSIGNMENT 
SPECIFICATION(QASG STATEMENT) ON THE PART OF THE USER IS WHEN A 
CATALOGUED FASTRAND FILE IS BEING NAMED ON A CONTROL STATEMENT OR 
BEING NAMED IN THE SOURCE LANGUAGE TO A SYSTEM PROCESSOR, SUCH AS 
THE COLLECTOR. AS IMPLIED IN CASE 3 ABOVE, THE ACTUAL ASSIGNMENT 
IS MADE BY THE PARTICULAR PART OF THE SYSTEM HANDLING THE CONTROL 
STATEMENT AND ALL INFORMATION CONCERNING THE ASSIGNMENT IS TAKEN 
FROM THE DIRECTORY. IF ANY INFORMATION IS NEEDED ABOUT THE FILE 
OTHER THAN ITS NAME, SUCH AS AN OPTION LETTER, AN QASG STATEMENT 
MUST BE USED TO ASSIGN THE FILE, THE USER IS ALWAYS FREE TO 
ASSIGN A FILE PRIOR TO REFERENCING IT ON A CONTROL STATEMENT, IN 
THIS CASE THE PART OF THE SYSTEM HANDLING THE CONTROL STATEMENT 
WILL DETECT THAT THE ASSIGNMENT HAS ALREADY BEEN MADE. THIS 
ASSIGNMENT MUST BE PERFORMED IF THE FILE IS NOT A CATALOGUED 
FASTRAND FILE, 
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5,5. i.I. NOTATION FOR FILE NAMES 

THE 9ASG STATEMENTS, AS WELL AS OTHER CONTROL STATEMENTS , 
REQUIRE THAT AN 'EXTERNAL' FILE NAME BE SPECIFIEDt PRIOR TO 
DEALING WITH THE INDIVIDUAL QASG STATEMENTS, AN EXPLANATION OF THE 
NOTATION USED FOR FILE NAMES IS IN ORDERt 

IN THE FORMAT DESCRIPTION OF THE VARIOUS CONTROL STATEMENTS, 
THE 'EXTERNAL' FILE NAME IS INDICATED BY 'FILENAME' OR SIMPLY BY 
•NAMES IT SHOULD BE NOTED THAT ALTHOUGH SOME OF THE CONTROL 
STATEMENTS JUST SPECIFY THE 'EXTERNAL' FILE NAME SPECIFICATION 
FIELD, THE 'READ' AND 'WRITE' KEYS SUB-FIELDS ARE ALWAYS IMPLIED, 
{THE KEYS ARE NOT PART OF THE FILE NAME BUT ARE ALWAYS ASSOCIATED 
WITH IT,) NORMALLY, WHEN A FILE IS REFERENCED IN THE CONTROL 
STREAM, IT IS THE 'EXTERNAL' NAME THAT IS INTENDED, ALTHOUGH IT 
CAN ALWAYS BE AN INTERNAL NAME, 

AN 'EXTERNAL' FILE NAME HAS THE FORMAT 
QUALIFIER*PILE<F*CYCLE) 

WHERE THE 'QUALIFIER', THE '*', AND THE '(F-CYCLE)' ARE ALL 
OPTIONAL AND BOTH THE 'QUALIFIER' AND THE 'FILE' ARE LIMITED TO 12 
CHARACTERS EACH FROM THE SET A,, ,2, 0...9, -, AND $• THE OMISSION 
OF THE 'QUALIFIER' WITH THE '*' PRESENT CAUSES THE OQUAL STATEMENT 
TO SUPPLY THE QUALIFIER USED. IF THE QQUAL STATEMENT HAS NOT 
OCCURRED, THE 'PROJECT' FIELD FROM THE QRUN STATEMENT IS USED AS 
THE QUALIFIER. THE OMISSION OF BOTH THE 'QUALIFIER' AND THE •♦' 
ALSO CAUSES THE 'PROJECT' FIELD FROM THE 9RUN STATEMENT TO BE USED 
AS THE QUALIFIER(PR0VIDED THE 'FILE' IS NOT AN 'ATTACHED' NAME 
WHICH POINTS TO A PARTICULAR EXTERNAL NAME), THE PURPOSE OF THE 
QUALIFIER (PROJECT) IS TO ALLOW 24 CHARACTER UNIQUENESS IN THE 
CATALOGUE DIRECTORY - BUT MORE IMPORTANT - IF A PARTICULAR USER IS 
GIVEN A PRIVATE PROJECT NUMBER(S), IT INSURES THE ABILITY TO 
CATALOGUE THE FILE WITHOUT NAME CONFLICTION, AS LONG AS THE USER 
INSURES THAT THE 'FILE' DESIGNATORS ARE UNIQUE WITHIN THE PROJECT. 
THE 'F-CYCLE' NUMBER SERVES TO MAINTAIN SUCCESSIVE VERSIONS OF THE 
SAME FXLE'CSAME 'QUALIFIER' AND 'FILE'}, OMISSION OF THE F-CYCLE 
IMPLIES THAT THE MOST RECENTLY CONSTRUCTED FILE IS INTENDED. 

' THE USE OF THE F-CYCLE FOR FILE CATALOGUING IS SIMILAR TO THE 
USE OF THE 'CYCLE' FIELD IN PRODUCING UPDATED PROGRAM ELEMENTS, 
THE DISCUSSION TO FOLLOW ASSUMES THAT THE READER HAS SEEN THE 
SECTION ON 'PROCESSOR CALL STATEMENTS' AND IS FAMILIAR WITH HOW 
THE 'CYCLE' IS USED FOR ELEMENTS WITHIN A FILE. 

A FILE WITH A PARTICULAR F-CYCLE NUMBER CAN BE REFERENCED BY 
THE ABSOLUTE F-CYCLE NUMBER (IDENTICAL TO THAT DESCRIBED BY CYCLE) 
OR BY A RELATIVE F-CYCLE NUMBER. WITH THE RELATIVE NUMBER, THE 
LAST FILE TO BE PRODUCED AND CATALOGUED IS REFERENCED BY '«-Q' OR A 
VOID! THE ONE BEING PRODUCED AND TO BE CATALOGUED BY A '+1'* AND 
THE BACKUP FILES BY '-I'* '-2', ETC. AS AN EXAMPLE, IF THE LAST 
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FILE TO BE CATALOGUED HAD AN ABSOLUTE F-CYCLE NUMBER OF 28, IT 
COULD BE REFERENCED BY 28* +0* OR A VOID WITH THE NEW FILE TO BE 
CATALOGUED CALLED 29 OR +1. PRIOR TO THE CATALOGUING OF 29* IF A 
BACKUP EXISTS FOR 28* IT IS NECESSARILY CALLED 27 OR -i. WHEN THE 
NEW FILE<29) IS CATALOGUED* IT BECOMES »+0t WITH 28 MOVED TO -1 
AND 27 MOVED TO -2. A PLUS SIGN IS ILLEGAL WHEN THE INTENTION IS 
FOR ABSOLUTE NOTATION. ABSOLUTE F-CYCLE NUMBERS BEGIN WITH 1 AND 
CONTINUE TO 1000 AT WHICH POINT NUMBERING BEGINS WITH 1 AGAIN. 
THE RELATIVE F-CYCLE NUMBER ALLOWS THE USER TO ACCESS A PARTICOLAR 
RELATIVE BACKUP? FOR EXAMPLE NUMBER 2* WITH A t-2» AT ALL TIMES* 
WHEREAS WITH THE ABSOLUTE F-CYCLE THE NUMBER CHANGES WITH 
SUCCESSIVE RUNS. 

UNLIKE THE fCYCLEt NUMBER AS APPLIED TO NEW ELEMENTS* WHERE IT 
NEED NOT BE SPECIFIED BUT RATHER IS GENERATED AUTOMATICALLY BY THE 
SYSTEM WHEN UPDATING IS CALLED FOR* THE F-CYCLE NUMBER FOR THE NEW 
FILE MUST BE SPECIFIED AS n* OR AS THE NEXT HIGHER ABSOLUTE 
NUMBER. THIS IS NECESSARY SO THAT THE FILE CAN BE DETECTED AS THE 
ONE TO BE PLACED AT THE HEAD OF A CYCLE WHEN IT IS CATALOGUED. IF 
CATALOGUING IS CALLED FOR AT SOME BACKUP LEVEL* SUCH AS -2 OR THE 
EQUIVALENT ABSOLUTE* ALL NEWER FILES ARE DELETED FROM THE 
DIRECTORY AND THE ONE BEING CATALOGUED REPRESENTS THE HIGHEST 
ABSOLUTE NUMBER (OR »+0O AND THE NEXT LOWER ABSOLUTE NUMBER 
BECOMES ••4*. IF A FILE IS DELETED FROM THE DIRECTORY (OTHER THAN 
BEING REPLACED AS JUST DESCRIBED)* ALL OLDER FILES WITHIN THE 
F-CYCLE SET ARE ALSO DELETED. IF A FILE IS BEING RENAMED TO 
SOMETHING OUTSIDE THE SET* ALL OLDER FILES ARE OELETED. IF IT IS 
RENAMED TO RESIDE WITHIN THE SET* IT MUST BE GIVEN A F-CYCLE 
NUMBER GREATER THAN THE OLD. THE tOLDNAME' FILE IS TREATED AS 
THOUGH IT WERE BEING MOVED OUTSIDE THE SETULL OLDER DELETED)* BUT 
WHEN PLACED BACK IN THE SAME SET WITH THE 'NEWNAME'* ACTUALLY A 
DIFFERENT F-CYCLE* IT IS TREATED AS A CATALOGUE ACTION (REPLACEMENT 
WHERE ALL NEWER ARE DELETED). 

THE NUMBER OF F-CYCLES MAINTAINED FOR A PARTICULAR FILE IS 
DETERMINED EITHER AS THE SYSTEM STANDARD FOR ALL FILES SUPPLIED AT 
SYSTEM GENERATION TIME (SEE SYSTEM GENERATION STATEMENTS - RETAIN 
CYCLES AND F-CYCLES* AND INITIAL SYSTEM) OR AS THE NUMBER 
SPECIFIED BY THE USER VIA THE FILE UTILITY ROUTINE FOR THIS FILE. 
AUTOMATIC DELETION OF THE DIRECTORY ENTRY FOR THE OLDEST FILE 
OCCURS WHEN THE MAXIMUM NUMBER TO MAINTAIN IS EXCEEDED, IF THE 
FILE ITSELF IS ON FASTRAND* IT TOO IS DELETED. IF THE FILE IS ON 
MAGNETIC TAPE* THE OPERATOR IS NOTIFIED OF THE DIRECTORY DELETION. 

WITHIN EACH RUN* THE 'EXTERNAL' NAMES OF THE CURRENT FILE 
ASSIGNMENTS MUST BE UNIQUE, CURRENT ASSIGNMENTS ARE THOSE 
ASSIGNED VIA THE QASG REQUEST BUT NOT YET RELEASED VIA THE ©FREE 
STATEMENT. IN MAINTAINING UNIQUENESS* ANY TWO OF THE FILES ARE 
UNIQUE IN ONE OF THREE WAYS; 
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1. UNIQUE BY BOTH 'QUALIFIER' AND 'FILE* 

2. UNIQUE BY EITHER 'QUALIFIER* OR 'FILE' 

3. UNIQUE BY THE F~CYCLE NUMBER ONLY 

IF ONE OF THESE CONDITIONS IS NOT MET* THE ASSIGNMENT 1$ 
REJECTED BY THE SYSTEM AND THE RUN IS TERMINATED AND PLACED IN THE 
ERROR MODE. CATALOGUED FILES ARE NECESSARILY UNIQUE WITHIN 
THEMSELVES! HOWEVER* THE USER MAY DEFINE ADDITIONAL FILES THAT 
CAUSE A CONFLICT. IN THE NORMAL CASE* THE USER MUST GUARD ONLY 
AGAINST A CONFLICT AMONG THE 'PILE' SPECIFICATIONS WITHIN HIS 
GIVEN QUALIFIER(PROJECT). TWO CASES ARISE HOWEVER WHERE THERE IS 
A CONFLICT AMONG THE 'FILE' PORTIONS OF EXTERNAL NAMES. THIS 
OCCURS WHEN THE CYCLING FEATURE IS BEING USED AND WHEN THE NAMES 
ARE UNIQUE ONLY BY QUALIFIER BECAUSE THE USER MUST USE A FILE 
OUTSIDE OF HIS PROJECT BUT WITH THE SAME 'FILE' PORTION AS ONE OF 
HIS OWN FILES. (THE SIGNIFICANCE OF THESE TWO POINTS' WILL BE 
BROUGHT OUT SUBSEQUENTLY.) 

THE 'INTERNAL' FILE NAME IS USED BY THE WORKER PROGRAM ON AN 
I/O REFERENCE TO THE EXECUTIVE AND SPECIFIES THE FILE TO BE gSEO 
FOR THE I/O OPERATION. IT IS LIMITED TO A MAXIMUM OF 12 
CHARACTERS FROM THE SET A...Z* 0...9* • * AND $. THE 'INTERNAL' 
NAME MUST POINT TO SOME 'EXTERNAL* NAME BEFORE THE I/O REFERENCE 
CAN BE HONORED. THIS CONNECTION IS AUTOMATIC BY HAVING THE 
'INTERNAL' NAME THE SAME AS THE 'FILE* PORTION OF THE 'EXTERNAL' 
NAMECALSO 12 CHARACTERS) • AS AN EXAMPLE* IF THE 'EXTERNAL' NAME 
ON THE QASG STATEMENT IS 'BLACK*CAT». THEN AN 'INTERNAL* NAME OF 
'CAT' WILL POINT TO THE FILE. 

THE 'INTERNAL' NAME NEED NOT BE THE SAME AS THE 'FILE' iORTlON 
OF THE 'EXTERNAL' NAME. FOR EXAMPLE. AN 'INTERNAL' NAME OF 'CAT' 
CAN BE MADE' TO POINT TO THE FILE 'BLACK*DOG' BY THE FOLLOWING 
CONTROL STATEMENT; 

©USE CAT#BLACK*DOG 

THIS STATEMENT CAUSES THE NAME 'CAT' TO BE 'ATTACHEO' TO THE 
'EXTERNAL' NAME. THIS ©USE STATEMENT FEATURE ALLOWS 'INTERNAL' 
NAMES TO BE FIXED AND SUBSEQUENTLY CONNECTED TO ANY 'EXTERNAL' 
FILE. DEPENDING ON THE PARTICULAR RUN. FOR A COMPLETE EXPLANATION 
OF THIS STATEMENT* THE READER SHOULD SEE SECTION 5. ON THE '©USE 
STATEMENT'. 

IN THE TWO CASES MENTIONED ABOVE WHERE THE 'FILE' PORTIONS OF 
'EXTERNAL' NAMES ARE NOT UNIQUE* A ©USE STATEMENT IS REQUIRED IN 
ORDER TO CONNECT AN 'INTERNAL 1 NAME TO A PARTICULAR FILE INVOLVED 
IN THE CONFLICT. WHEN AN ASSIGNMENT IS MADE* IF THE 'FILE' 
PORTION OF THE 'EXTERNAL' NAME IS THE SAME AS THAT OF A PREVIOUS 
ASSIGNMENT* THE FILE BEING ASSIGNED IS MARKED AS NOT-AVAILABLE FOR 
I/O REFERENCE EXCEPT VIA AN 'ATTACHED' NAME SUPPLIED BY A ©USE 
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STATEMENT TO RESOLVE THE CONFLICT, IN OTHER WORDS, OF ALL FILES 
THAT HAVE THE SAME 'FILE' PORTION IN THEIR 'EXTERNAL' NAMES* ONLY 
THE FIRST CAN BE REFERENCED BY THE 'FILE* PORTION ON AN I/O 
REFERENCE, ALL OTHERS MUST HAVE 'ATTACHED' NAMES* AS STATED 
EARLIER* THIS SITUATION ARISES ONLY WHEN THE F-CYCLE FEATURE IS 
BEING USED AND WHEN THE 'FILE' PORTIONS ARE NOT UNIQUE BECAUSE OF 
THE NECESSITY TO USE FILES FROM DIFFERENT PROJECTS BUT WITH THE 
SAME 'FILE' IDENTIFIERS* 

AN 'ATTACHED* NAME MAY BE USED FROM WITHIN THE CONTROL STREAM 
IF SPECIFIED BY A QUSE STATEMENT, THE EXTERNAL NAMECWHERE THE 
PROJECT OR QUALIFIER IS USED) WILL ALWAYS SUFFICE* HOWEVER IT MAY 
BE DESIRABLE TO USE A SHORTER NAME OR TO USE AN 'ATTACHED' NAME 
THAT HAD TO BE SPECIFIED FOR SOME OTHER REASON. THE SYSTEM TREATS 
FILE SPECIFICATIONS IN THE CONTROL STREAM AS FOLLOWS, IF ANY PART 
OF THE 'EXTERNAL' NAME OTHER THAN THE 'FILE' PORTION IS GIVEN, THE 
NAME IS ALWAYS TREATED AS ^EXTERNAL'. IF ONLY THE 'FILE' PORTION 
IS SPECIFIED AND THE 'FILE' CANNOT BE FOUND IN THE 'ATTACHED' 
LIST, THE 'EXTERNAL' LIST IS SEARCHED FOR THE • PROJECTS ILE • , IF 
A MATCH IS NOT FOUND* IT IS THEN ASSUMED THAT THE FILE IS A 
CATALOGUED FASTRAND FILE YET TO BE ASSIGNED, IF AN 'ATTACHED' 
NAME IS NOT INTENDED* BUT SUCH AN 'ATTACHED' NAME EXISTS* THE '*• 
MUST BE SPECIFIED EVEN IF THE 'QUALIFIER' IS ACTUALLY THE PROJECT 
NUMBER, THIS IS THE ABNORMAL CASE AND OCCURS ONLY WHEN THERE IS A 
CONFLICT BETWEEN 'ATTACHED' NAMES AND THE 'FILE' PORTION OF AN 

'EXTERNAL' NAME. 
5,5,1,2, EXCLUSIVE USE FILE AND FACILITY HANDLING 

THE EXEC PROVIDES FOR THE PLACEMENT OF QASG AND OFREE 
STATEMENTS ANYWHERE WITHIN THE CONTROL STREAM, DYNAMIC ASSIGN AND 
FREE REQUESTS MAY APPEAR WITHIN THE PROGRAMS, THESE FEATURES 
ALLOW THE USER TO ASSIGN AND FREE FILES AS REQUIRED, WITHOUT 
'TYING-UPt THE FILES AND/OR FACILITIES FROM THE BEGINNING OF THE 
RUN UNTIL ITS COMPLETION, HOWEVER, THE USER MIGHT BE FORCED TO 
WAIT UNTIL THE FACILITY OR FILE IS MADE AVAILABLE WHEN THE REQUEST 
IS FOR ONE OF THE FOLLOWING! 

1. A MAGNETIC TAPE UNIT THAT IS BEING USED BY ANOTHER RUN, 

2. AN ARBITRARY DEVICE THAT IS BEING USED BY ANOTHER RUN, 

3. A MAGNETIC TAPE FILE THAT IS BEING USED BY ANOTHER RUN, 
<f. EXCLUSIVE USE OF A FASTRAND FILE BY ANOTHER RUN 

OR THIS RUN, 

TO PREVENT THE POSSIBLE PROLONGED WAIT OF A RUN WHEN REQUESTING 
AN EXCLUSIVE USE FACILITY AND YET NOT FORCE A RUN TO SPECIFY ALL 

requirements before the first program(task) of the control stream* 
the executive: 



WILL NOT OPEN A RUN FOR EXECUTION UNTIL ALL THE 
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QASG STATEMENTS LOCATED BEFORE THE FIRST TASK 
IN THE CONTROL STREAM HAVE BEEN SATISFIED, 

2, WILL NOT START THE EXECUTION OF A PROGRAM UNTIL 
ALL THE QASG STATEMENTS LOCATED BEFORE THE PROGRAM 
IN THE CONTROL STREAM HAVE BEEN SATISFIED, 

3. WILL MAINTAIN FOR EACH RUNCONCE IT HAS BEEN OPENED) 
A PRIVATE FACILITY POOL, 

ON THE MAGNETIC TAPE QASG STATEMENTS* THERE IS AN OPTION WHICH 
RELEASES JUST THE FILE AND NOT THE PHYSICAL FACILITY AT THE 
OCCURRENCE OF A ©FREE STATEMENT THE tSAVED* PHYSICAL FACILITY IS 
PLACED IN THE FACILITY POOL OF THE RUN AND IS AVAILABLE FOR 
RE-ASSIGNMENT AT ANY POINT WITHIN THIS RUN, THE FACILITY WILL NOT 
BE RETURNED TO THE EXECUTIVES FACILITY POOL, AVAILABLE TO ALL 
RUNS, UNTIL IT IS RE-ASSIGNED AND COMPLETELY RELEASED OR UNTIL RUN 
TERMINATION, THE USER RE-ASSlGNS FACILITIES THROUGH NORMAL MEANS' 
CONFIDENT THAT THE REVEST CAN BE IMMEDIATELY HONORED* SINCE THE 
RUNtS FACILITY POOL IS ALWAYS REFERENCED BEFORE THE EXECUTIVE'S 
FACILITY POOL, BY USING THE ABOVE MENTIONED OPTION(SEE 
DISCUSSIONS OF QASG STATEMENTS) AND SPECIFYING BEFORE THE FIRST 
PROGRAM OF THE RUN, THE MAXIMUM AMOUNT OF EACH TYPE OF MAGNETIC 
TAPE OR ARBITRARY DEVICE THE RUN WILL REQUIRE AT ANY ONE GIVEN 
TIME, THE USER HAS THE ABILITY TO: 

PLACE OASG STATEMENTS AND/OR DYNAMIC ASSIGN REQUESTS 
ANYWHERE IN THE CONTROL STREAM AND/OR PROGRAMS 
AND STILL BE ASSURED THAT THE RUN AND/OR PROGRAMS 
WILL ALWAYS IMMEDIATELY RECEIVE THE FACILITY 
REQUESTED, 

5,5,1,3. THE FASTRAND QASG STATEMENT 

THE FASTRAND QASG CONTROL STATEMENT IS USED TO ASSIGNS 



FASTRAND 
FASTBAND 
SIMULATED FASTRAND 



(MODEL II) 



(DRUM IS USED AS THE RECORDING DEVICE 
BUT THE FILES ARE CALLED AS IF THEY 
WERE FOR FASTRAND ALLOCATION) 



THE GENERAL FORM OF THE FASTRAND QASG STATEMENT IS 5 

QASGt OPTIONS NAmE/K£YI/KEY2,TYPE/RESERVE/GRANULE/MAXIMUM 

THE FIELDS OF THE STATEMENT ARE EXPLAINED IN SUCCEEDING PARAGRAPHS 
AND IN THE ORDER OF APPEARANCE ON THE STATEMENT. 
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THE OPTIONS SUB-FIELD IS USED TO CAUSE A FILE TO BE CATALOGUED 
(OR DECATAL06UED) AND TO PLACE OR REMOVE CONSTRAINTS ON THE USE OF 
THE FILE. IT SHOULD BE NOTED THAT WHEN AN ERROR CONDITION OCCURS 
WHICH WOULD CAUSE A BATCH RUN TO BE TERMINATED , THE DEMAND USER 
RECEIVES AN ERROR MESSAGE AND IS ALLOWED TO SUBMIT A NEW 
STATEMENT. 

CATALOGUING OPTIONS ARE AS FOLLOWS 

C SPECIFIES THAT THE FILE IS TO BE CATALOGUED IF THE RUN 
TERMINATES NORMALLYt IF A QFREE COMMAND (CONTROL STATE- 
MENT OR EXECUTIVE REQUEST) IS ENCOUNTERED FOR THE FILE 
PRIOR TO TERMINATION, THE FILE IS CATALOGUED AT THAT 
TIME(SEE »THE QFREE STATEMENT'), IF A FILE BY THIS 
♦NAME' ALREADY EXISTS IN THE MASTER DIRECTORY* THE RUN 
IS PLACED IN THE ERROR MODE, 

U SAME AS »C» OPTION EXCEPT THAT THE FILE IS TO BE 
CATALOGUED AT RUN TERMINATION REGARDLESS OF THE 
MANNER OF TERMINATlON(BEYOND THIS STATEMENT), THE 
QFREE COMMAND MAY CAUSE CATALOGUING PRIOR TO THE 
TERMINATION. 

R SPECIFIES THAT THE FILE IS TO BE PLACED IN THE 

• READ-ONLY' STATE WHEN IT IS CATALOGUED. THIS OPTION 
IS MEANINGFUL ONLY WHEN THE »Ct OR 'U' OPTION IS ALSO 
PRESENT. A FILE CATALOGUED WITH THE 'R' OPTION PRESENT 
CANNOT BE OVER-WRITTEN, THE FILE CAN ONLY BE READ OR 
DECATALOGUED, ANY ACTIVITY REQUESTING TO WRITE IN jfHE 
FILE WILL BE PLACED IN THE ERROR MODE, 

P SPECIFIES THAT THE FILE IS TO BE CATALOGUED AS A 

♦ PUBLIC* FILE RATHER THAN A 'PRIVATE' FILE. THE 
DISTINCTION BETWEEN THEM IS THAT ONLY THE RUNS 
WHICH HAVE THE SAME PROJECT ID AS THE RUN WHICH 
CREATED THE FILE CAN ACCESS A 'PRIVATE* FILE 
WHILE ANY RUN CAN ACCESS A ipUBLlC' FILE, (FOR 
PRIVACY IN 'PRIVATE' FILES SEE THE DISCUSSION 
CONCERNING THE TWO 'KEY' SUB-FIELDS.) 

W SPECIFIES THAT THE FILE IS TO BE CATALOGUED 

AS A WRITE ONLY FILE, THE FILE CAN ONLY BE WRITTEN 
INTO, AND IN THE PROCESS EXTENDED. 

THE ABOVE OPTIONS ARE FOR USE ONLY WITH FILES THAT ARE NOT 
PRESENTLY CATALOGUED, IF NEITHER OF THE CATALOGUING 
OPTIONSpO AND 'U') APPEAR* THE FILE, UNLESS CURRENTLY 
CATALOGUED, IS TREATED AS TEMPORARY AND RELEASED AT RUN 
TERMINATION, IT WILL BE RELEASED PRIOR TO RUN TERMINATION 
IF A QFREE IS ENCOUNTERED. IN ABSENCE OF THE •?• OPTION* 
A FILE IS ALWAYS CATALOGED AS 'PRIVATE'. 
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OPTIONS TO BE USED WHEN THE QASG STATEMENT NAMES A FILE THAf IS 
PRESENTLY CATALOGUED ARE AS FOLLOWS: 

D SPECIFIES THAT THE CATALOGUED FILE IS TO BE DELETED 

FROM THE DIRECTORY(DE-CATALOGUED) IF THE RUN TERMINATES 
NORMALLY OR WHEN A OFREE COMMAND IS ENCOUNTERED PRIOR 
TO TERMINATION, THE EXECUTIVE WILL INSURE THE FILE 
IS ASSIGNED ONLY TO THIS RUN AT THE TIME OF RELEASE, 

K SAME AS »D» OPTION EXCEPT THAT THE FILE IS TO BE 

DELETED AT RUN TERMINATION REGARDLESS OF THE MANNER 

OF TERMINATION. THE 0FREE COMMAND MAY CAUSE 

THE FILE TO BE DE-CATALOGUED PRIOR TO TERMINATION. 

X SPECIFIES THAT THIS RUN IS TO HAVE 'EXCLUSIVE USE' OF 
THE FILE UNTIL THE RUN HAS TERMINATED OR THE FILE IS 
RELEASED VIA THE QFREE COMMAND. NO OTHER RUN CAN BE 
USING THE FILE. (IF THE FILE IS NOT CURRENTLY 
CATALOGUED t THE 'X' OPTION IS NOT NEEDED BECAUSE 
THE RUN NECESSARILY HAS 'EXCLUSIVE USE'.) 

A SPECIFIES THAT THE FILE IS CURRENTLY CATALOGUED AND 
INSURES THAT THE EXECUTIVE WILL NOT TREAT THE FILE 
AS TEMPORARY IF THE NAME CANNOT BE FOUND. 
THE RUN WILL BE TERMINATED IF THE NAME CANNOT BE 
FOUND IN THE DIRECTORY. 



THE ABOVE OPTIONS ARE TO BE USED ONLY WITH FILES THAT ARE 
CURRENTLY CATALOGUED. IF NEITHER OF THE DE-CATALOGUING 
OPTIONSCD' OR 'K f > APPEAR* THE CATALOGUED FILE IS LEFT 
INTACT AT RUN TERMINATION. IF EITHER THE 'D' OR 'K' 
OPTIONS APPEAR AND THE FILE HAS EITHER OR BOTH KEYS* THE 
KEY(S) MUST BE SPECIFIED. FAILURE TO DO SO CAUSES THE 
RUN TO BE PLACED IN THE ERROR MOOE. 

AN OPTION TO BE USED FOR A TEMPORARY FILE(NOT CATALOGUED AN& 
NOT TO BE CATALOGUED) IS; 

T SPECIFIES THAT THE FILE IS TEMPORARY AND ALLOWS IT TO 
HAVE A NAME THE SAME AS THAT OF A CATALOGUED FILE. NO 
THOUGHT NEED BE GIVEN AS TO WHETHER A FILE BY THIS 
NAME IS CURRENTLY CATALOGUED. IF THIS OPTION IS 
— NOT** PRESENT FOR TEMPORARY FILES* THE 
SYSTEM WILL ATTEMPT TO FIND THE FILE IN THE DIRECTORY. 
IF A FIND IS MAOEf THE ASSIGNMENT WILL BE MADE FROM 
THE DIRECTORY. 

THE FOLLOWING OPTIONS CONTROL THE DUMPING OF CATALOGUED 
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fastrand files at a checkpoint* and subsequent system action on 
restarting: 

f dump the file as a part of any checkpoint, 

g reload this file if any other run has referenced 
the file since the checkpoint. 

h reload this file only if no other run has 
referenced the file since checkpoint. 

m if a catalogued file by this name exists when 
reloading* make the reloaded file available 
to this run as a temporary file. 

n rename this file upon reloading if a catalogued 

FILE WITH THIS NAME EXISTS, 

OPTION F FORCES THE FILE TO BE DUMPED ON A CHECK POINT. 
WITHOUT ONE OF THE OPTIONS, G OR H* THE FILE IS ALWAYS RELOADED ON 
RESTART. OPTIONS M AND N CONTROL THE MANNER OF RELOAD, 

THE FIELD *NAME* ON THE QASG STATEMENT IS USED TO SPECIFY THE 
•EXTERNAL* NAME OF THE FILE. THE NAME MUST BE PRESENT AND IS 
SPECIFIED IN THE NORMAL MANNER? 

GUALIFIER*FILE 

WHERE THE t QUALIFIER* AND *** ARE OPTIONAL AND NEITHER THE 
♦QUALIFIER* NOR THE 'FILE* MAY EXCEED 12 CHARACTERS, ALTHOUGH NOT 
SHOWN ABOVE AN *F«-CYCLE* NUMBER MAY ALSO NEED TO BE SPECIFIED FOR 
CATALOGEO FILES (SEE SECTION 5,6,1) FOR A MORE DETAILED 
DESCRIPTION OF THE 'EXTERNAL* NAME), 

WHEN CATALOGUING* THE SUB-FIELDS *KEY1» AND *KEY2* LOCK A FILE 
AGAINST INDISCRIMINATE READING AND WRITING* RESPECTIVELY* BY OTHER 
USERS. THEY MAY CONTAIN UP TO SIX CHARACTERS AND ALL CHARACTERS 
ARE LEGAL EXCEPT THE BLANK* THE SLASH (/)* THE COMMA(*)* AND THE 
SEMICOLON* »). A FILE IS CATALOGUED WITH *READ* AND/OR *WRITE* 
LOCK BY SPECIFYING THE KEYl AND/OR KEY2 SUB-FIELDS ALONG WITH THE 
*C* OR *U* OPTION. TO GAIN REAO AND/OR WRITE ACCESS TO SUCH A 
FILE* THE APPROPRIATE KEY(S) MUST BE SPECIFIED AT ASSIGN TIME OR 
THE REQUEST(S) WILL NOT BE HONORED. (ONCE THE ASSIGNMENT HAS BEEN 
MADE* WITH THE APPROPRIATE KEY(S) MADE AVAILABLE THROUGH THE QASG 
OR I3USE STATEMENT* THE KEY(S) NEED NOT BE SPECIFIED IN FURTHER 
REFERENCES.) IF THE KEY(S) ARE KNOWN* A »LOCKED» FILE CAN BE 
PARTIALLY OR COMPLETELY 'UNLOCKED* OR HAVE ITS KEY(S) CHANGED BY 
USING THE FILE UTILITY ROUTINE STATEMENT CREATED FOR THIS PURPOSE 
(SECTION !<** »FILE UTILITY ROUTINES* )• 
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A COMBINATION OF THE TWO KEYS IS USED FOR CATALOGUING. THE 
FOLLOWING TABLE SHOWS THE ACTION ALLOWED ACCORDING TO THE KEy(S) 
GIVEN AT CATALOGUING TIME AND THE KEY(S) GIVEN AT ASSIGN OR CHANGE 
TIME, WHEN 'MESSAGE' APPEARS AS AN ACTION* A MESSAGE WILL BE 
PRINTED INDICATING THAT THE KEY IS NOT PRESENT AND THEREFORE NOT 
NEEDED 5 



KEY(S) ; 

SPECIFIED 5 
AT CATALO-? 
GUING TIME; READ 



KEY(S) SPECIFIED AT ASSIGN 
OR CHANGE TIME 



WRITE ; BOTH {NEITHER 



;•« 



READ 



READ 

WRITE 

CHANGE 



READ 
WRITE 

message: change 

? MESSAGE 



WRITE : 






5 : READ : READ 
WRITE I READ S WRITE J WRITE 



MESSAGE 



change: change 

MESSAGE 



BOTH ; READ 



NEITHER 




READ ; READ 
WRITE 5 WRITE 

change: change 
message: message 




read : : 
write ; abort 5 

CHANGE; 

: 



READ 
WRITE 
CHANGE 
MESSAGE 



READ 

WRITE 

CHANGE 



TABLE 5,1 ALLOWABLE ACTION ACCORDING TO KEYS 

ON ALL OASG STATEMENTS (FASTRAND* MAGNETIC TAPE* ETC,)' THE 
FIELD THAT FOLLOWS THE NAME FIELD IS CALLED THE 'FACILITIES* 
FIELD. AS SHOWN PREVIOUSLY, THE FACILITIES FIELD FOR THE FASTRAND 
OASG STATEMENT IS f TYPE/RESERVE/GRANULE/MAXIMUM ' . IN GENERAL* IF 
THE FILE IS CATALOGUED AND TO BE READ* THE ENTIRE FACILITIES FIELD 
NEED NOT BE SPECIFIED. 

THE SUB-FIELD 'TYPE' SPECIFIES THAT THE STATEMENT APPLIES TO 
FASTRAND FORMAT AND* IN ADDITION* POINTS OUT THE TYPE OF EQUIPMENT 
TO BE USED. IT IS IGNORED IF SPECIFIED FOR CATALOGUED FILES, THE 
ALLOWABLE TYPES FOR THE FASTRAND QASG STATEMENT AND ASSOCIATED 
EQUIPMENT FOR EACH TYPE ARE? 

F<* FASTRAND SIMULATED ON FH <*32 
F8 FASTRAND SIMULATED ON FH 880 
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F2 FASTRAND MODEL II 

FB FASTBANO 

F FASTRAND , TYPE INDEPENDENT 

A FILE PLACED ON DRUM SIMULATED FASTRAND HAS ALL THE 
CHARACTERISTICS OF A FASTRAND FILE EXCEPT FOR SECTOR PADDING ON 
WRITE FUNCTIONS. WHEN TYPE F4 OR F8 IS SPECIFIED AND DRUM SPACE 
IS NOT CURRENTLY AVAILABLE, THE SYSTEM WILL SUBSTITUTE F8 OR F2 
FOR F<*, OR F2 FOR F8, NO SUBSTITUTION IS MADE FOR FASTBAND 
REQUESTS. CATALOGUING IS PERMISSIBLE ON ANY HARDWARE TYPE, 

THE SUB-FIELD t RESERVE » IS USED TO SPECIFY THE APPROXIMATE 
NUMBER OF GRANULES TO BE USED BY THE FILE. THE SUB-FIELD 
♦GRANULE* IS USED TO SPECIFY THE GRANULE SIZE. IN CERTAIN CASES, 
EITHER OR BOTH SUB-FIELDS MAY BE OMITTED, IF THE GRANULE 
SUB-FIELD IS SPECIFIED IT MUST CONTAIN EITHER »TRK» OR •POS' f 

TRK — SPECIFIES A GRANULE OF ONE TRACK (64 SECTORS) 
POS — SPECIFIES A GRANULE OF ONE POSITIONS TRACKS) 

IF THE GRANULE SPECIFICATION IS OMITTED* THE GRANULE IS ASSUMED TO 
BE 'TRKN THE GRANULE SUB-FIELD IS IGNORED IF THE FILE IS 
CURRENTLY CATALOGUED. 

THE RESERVE SUB-FIELD IS IGNORED AND NEED NOT BE SPECIFIED WHEN 
THE FILE IS CATALOGUED AND IS TO BE READ ONLY. IF THE FILE IS TO 
BE CREATED OR UPDATED, THE RESERVE MAY CONTAIN AN INTEGER 
SPECIFYING THE NUMBER OF GRANULES TO RESERVE FOR THE FlLEtON AN 
UPDATE THE RESERVE SPECIFICATION INCLUDES THAT PORTION OF THE FILE 
THAT ALREADY EXISTS), IF THE RESERVE SPECIFICATION IS OMITTED, NO 
GRANULES(OR ADDITIONAL GRANULES) ARE INITIALLY ASSIGNED* THEy ARE 
ASSIGNED DYNAMICALLY AS NEEDED. WHEN THE RESERVE IS SUPPLIED BUT 
EXCEEDED, ADDITIONAL GRANULES ARE ALSO ASSIGNED DYNAMICALLY AS 
NEEDED, 

NOTEJ WHEN CREATING A FILE, THE RESERVE SUB-FIELD SHOULD 

CONTAIN A REASONABLE ESTIMATE OF THE NUMBER OF GRANULES 
NEEDED, IF A FILE CAN BE CONTAINED WITHIN THE LIMITS OF 
THE RESERVE THE RUN IS ASSURED OF BEING ABLE TO CREATE 
THE FILE WITHOUT DELAY (WITH DYNAMIC EXPANSION THE 
REQUESTING PROGRAM MAY BE REMOVED FROM CORE WHILE 
FASTRAND IS BEING MADE AVAILABLE), IN ADDITION* THE 
SPECIFICATION OF A RESERVE AIDS THE EXECUTIVE IN 
ALLOCATING FASTRAND AREA EFFICIENTLY (IF A RESERVE IS 
USED THE TRACK OR POSITIONS WILL BE ADJACENT, IF 
POSSIBLE), 

FOR MOST EFFICIENT USE OF MASS STORAGE ALL FILES THAT 
ARE TO BE PROGRAM FILES SHOULD BE ALLOCATED UNDER TRACK 
GRANULES (*TRM) , A SPECIFICATION OF tp S» CREATES 
UNUSED SPACE IN THE PROGRAM FILE IN THAT 64 CONTIGUOUS 
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TRACKS WILL BE ASSIGNED . 

IF THE FILE TAKES FEWER GRANULES THAN RESERVED * THE EMPTY GRANULES 
ARE RETURNED TO THE AVAILABLE STATUS WHEN THE FILE IS CATALOGUED, 
FURTHERMORE* IF «POS» IS SPECIFIED IN THE GRANULE SUB-FIELD AN6 
CONSIDERABLE SPACE IN THE HIGHEST REFERENCED GRANULE HAS NOT BEEN 
REFERENCED* THIS NONREPERENCED SPACE IS PUT BACK INTO THE 
AVAILABLE POOL AT tFREE' TlMEt THE RESERVE VALUE IS PLACED IN THE 
DIRECTORY AND WILL BE USED ON FUTURE UPDATES UNLESS A RESERVE IS 
SUPPLIED ON THE UPDATE QASG STATEMENT* IN WHICH CASE IT IS USED 
AND REPLACES THE PREVIOUS VALUE IN THE DIRECTORY, 

THE SUB^FIELD t MAXIMUM t IS USED TO INDICATE THAT THE RUN IS TO 
BE TERMINATED IF THE LENGTH OF THE FILE BEING CREATED OR UPDATED 
EXCEEDS THE NUMBER OF GRANULES SPECIFIED, THIS FIELD IS USED 
PRIMARILY TO INSURE THAT A RUN-AWAY-FILE SITUATION DOES NOT OCCUR 
DURING DEBUGGING, HOWEVER* IT MAY ALSO BE USED TO OVER-RIDE THE 
•SYSTEM-MAXIMUM' FOR ALL FILES* AS SPECIFIED BY THE PARTICULAR 
INSTALLATION AT SYSTEM GENERATION TIME (SEE SYSTEM GENERATION 
STATEMENTS MAXIMUM FILE SIZE* AND INITIAL SYSTEM). THE MAXIMUM 
SUB-FIELD IS NEVER A REQUIRED SPECIFICATION, IF THE FILE JS BEING 
CREATED OR UPDATED AND A MAXIMUM IS GIVEN* ITS VALUE IS PLACED IN 
THE DIRECTORY ALONG WITH THE NAME* TYPE* RESERVE* AND GRANULE 
SIZE, 

IF A MAXIMUM WAS SUPPLIED WHEN THE FILE WAS CATALOGUED* ITS 
VALUE IS RETAINED AND USED WHEN AN UPDATE OCCURS, IF A MAXIMUM IS 
SUPPLIED ON THE UPDATING QASG STATEMENT* IT IS USED, IT IS ALSO 
PLACED IN THE DIRECTORY THEREBY REPLACING THE PREVIOUS MAXIMUM, 

CONSIDER THE FOLLOWING EXAMPLES OF QASG STATEMENTS FOR 
FASTRAND: 

QASG*CR FILEX*F/5 

FILEX IS TO BE CATALOGUED IN THE PERMANENT 
t READ-ONLY t MODE IF THE RUN TERMINATES NORMALLY* 
FIVE TRACKS ARE ASSIGNED INITIALLY AND A MAXIMUM 
LENGTH IS NOT SPECIFIED, 

I3ASG*D FlLEX/A229«fB 

FILEX IS CURRENTLY CATALOGUED AND IS TO BE 
DE-CATALOGUED IF THE RUN TERMINATES NORMALLY t 
THE KEY A229**B IS REQUIRED TO READ THE FILE, 

OASG*T FILEX* F/4/P0S/5 

FILEX IS A TEMPORARY FILE REQUIRING <t FASTRAND 
POSITIONS TO BE RESERVED INITIALLY* TERMINATION IS 
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TO OCCUR IF MORE THAN 5 POSITIONS ARE REQUIRED, 

QASG*X FlLEX*/6//8 

FILEX IS CURRENTLY CATALOGUED ANO THIS RUN IS TO 
HAVE 'EXCLUSIVE USEf OF THE FILE FOR UPDATING, A 
RESERVE OF 6 TRACKS IS SPECIFIED AND THE RUN IS 
TO BE TERMINATED IF MORE THAN 8 TRACKS ARE USED, 

5.5,1,4, THE MAGNETIC TAPE OASG STATEMENT 

FOR MAGNETIC TAPE THE FORMAT OF THE QASG STATEMENT IS; 

QASGf OPTIONS NAME/KEYl/KEY2r TYPE/UNITS/LOG/NOISE H 
REELl/REEL2/,,,/REELN 

THE 'NAME' FIELD AND THE 'KEY1' AND 'KEY2' SUB-FIELDS ARE THE 
SAME AS FOR THE FASTRAND OASG STATEMENT, THE NAME MUST ALWAYS 
APPEAR, 

OPTIONS TO BE USED FOR CATALOGUING ARE; 

C SAME AS FOR FASTRAND 

U SAME AS FOR FASTRAND 

P SAME AS FOR FASTRAND 

R SAME AS FOR FASTRAND 

OPTIONS TO BE USED WHEN THE FILE IS PRESENTLY CATALOGUED ARE; 

D SAME AS FOR FASTRAND 
K SAME AS FOR FASTRAND 
A SAME AS FOR FASTRAND 

THE OPTION TO SPECIFY A FILE AS TEMPORARY IS; 

T SAME AS FOR FASTRAND 

THE FOLLOWING OPTIONS 'POOL* FACILITIES WITHIN A RUN WHEN A 
DYNAMIC FREE OR A OFREE STATEMENT IS ENCOUNTERED; 

S HOLD THE PHYSICAL ASSIGNMENT FOR THIS FILE NAME* 
X.Em FREE ONLY THE FILE AND SAVE THE UNIT, 

THE FOLLOWING OPTIONS* CALLED THE 'MODE OPTIONS' 9 CORRESPOND 
TO THE 'MODES' AVAILABLE WITH THE 'SET MODE' FUNCTION OF THE 
MAGNETIC TAPE HANDLER; 

L LOW DENSITY 
M MEDIUM DENSITY 
H HIGH DENSITY 
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E EVEN PARITY 

B BINARYCNO TRANSLATE) 

1 DECIMAUTRANSLATE) 

HARDWARE IS USED IF AVAILABLE, OTHERWISE THE STANDARO 
SOFTWARE CONVERSION ROUTINE IS USED (BCD TO FIELDATA 
ON INPUT AND THE OPPOSITE ON OUTPUT). THE tEf OPTION 
IS ASSUMED ONLY IF SOFTWARE IS USED, 

IF THE EQUIPMENT 'TYPE' IS NINE-CHANNEL PER FRAME(SEE BELOW) , 
THE DENSITY IS FIXED AT HIGH, THE PARITY IS FIXED AT ODD, AND ANY 
ATTEMPT TO CHANGE THESE SETTINGS IS ILLEGAL, HARDWARE TRANSLATION 
IS NOT AVAILABLE ON NInE-CHANNEL PER FRAME UNITS. 

WHEN A FILE IS TO BE CATALOGUED, THE OPTIONS PLACED IN THE 
DIRECTORY ARE THOSE WHICH WERE IN EFFECT AT THE TIME OF FIRST I/O 
REFERENCE BY A PROGRAM WITHIN THE RUN(OTHER THAN THE 'SET MODE' 
REFERENCE). 

THE FIELD 'TYPE/UNITS/LOG/NOISE' IS CALLED THE 'FACILITIES' 
FIELD AND NORMALLY DOES NOT HAVE TO BE SPECIFIED IF THE FILE IS 
CURRENTLY CATALOGUED. 

THE SUB-FIELD 'TYPE' IS USED TO SHOW THAT THE 9ASG STATEMENT IS 
FOR MAGNETIC TAPE AND CONTAINS A SYMBOL DENOTING THE EXACT TYPE. OF 
TAPE UNITS REQUIRED. THIS SPECIFICATION IS REQUIRED IF THE FILE 
IS NOT PRESENTLY CATALOGED, IT MAY BE SPECIFIED, BUT IS IGNORED 
IF CURRENTLY CATALOGUED. ALLOWABLE TYPES AND THEIR MEANINGS ARE 
AS FOLLOWS? 



T 


TAPE, TYPE INDEPENDENT 


C 


UNISERVOS VIIIC, VIC, AND 


U 


UNISERVOS VIIIC AND VIC 


8C 


UNISERVO VIIIC 


6C 


UNISERVO VIC 


4C 


UNISERVO IVC 


3A 


UNISERVO IIIA 


2A 


UNISERVO HA 



IVC 



THE USE OF TYPE 'T» OR »C IS ENCOURAGED AS IT GIVES THE SYSTEM 
MORE FREEDOM IN ASSIGNING UNITS. WHEN USING TYPE f T'r ONLY THOSE 
FUNCTIONS AND OPTIONS COMPATIBLE WITH ALL TYPES OF UNITS MAY BE 
SPECIFIED. 

SOME INSTALLATIONS MAY NOT HAVE '9-CHANNEL/FRAME' CAPABILITIES 
ON ALL UNITS WHERE POSSIBLE, IN ADDITION THERE MAY NOT BE 
•TRANSLATION' HARDWARE ON ALL TAPE CHANNELS WHERE POSSIBLE, IN 
ORDER TO SELECT THIS EQUIPMENT, THE CHARACTER '9' OR THE CHARACTER 
•B' MAY BE ADDED TO THE 'TYPE' SYMBOLS TO INDICATE 
'9-CHANNEL/FRAME' UNIT OR 'TRANSLATE' CHANNEL* RESPECTIVELY. AS 
AN EXAMPLE, IF AN VIIIC UNIT WITH '9-CHANNEL' CAPABILITIES IS 
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NEEDED(BUT NOT AVAILABLE ON ALL 8C UNITS) t THE ♦TYPE' SUBFIELD 
WOULD CONTAIN '8C9'. THE SYMBOL '6CB' WOULD CALL FOR A UNISERVO 
6C CHANNEL WITH THE HARDWARE TRANSLATION FEATURE. THE COMBINATION 
OF TB AND T9 IS NOT ACCEPTABLE. 

THE SYSTEM DOES NOT ASSUME THE TRANSLATE OPTION(I) IF A CHANNEL 
WITH TRANSLATION EQUIPMENT WAS REQUESTED, THIS ACTION MUST BE 
CALLED FOR EITHER ON THE QASG STATEMENT OR BY USE OF THE 'SET 
MODE' FUNCTION OF THE MAGNETIC TAPE HANDLER. 

THE SUB^FIELD 'UNITS' IS AN INTEGERU OR 2) SPECIFYING THE 
NUMBER OF UNITS REQUIRED, IF OMITTED THE NUMBER OF UNITS IS 
ASSUMED TO BE ONE. A MAXIMUM OF 2 UNITS PER FILE IS ALLOWED f 
WHEN A TAPE FILE IS CATALOGUED, THE VALUE FROM THE UNITS FIELD IS 
PLACED IN THE DIRECTORY. ON FUTURE ASSIGNMENTS OF THE FILE* THE 
UNITS REQUIREMENT IS USED FROM THE DIRECTORY UNLESS SUPPLIED ON 
THE OASG STATEMENT. THE VALUE SUPPLIED IN THE QASG STATEMENT IS 
USED. 



THE SUB^FIELD 'LOG', IF SPECIFIED, MUST BE A SINGLE LETTER TO 
INDICATE A 'LOGICAL CHANNEL' • THE SYSTEM WILL ATTEMPT TO ASSIGN 
ALL FILES WITH THE SAME LETTER TO THE SAME PHYSICAL CHANNEL. THE 
LETTER IS NOT PLACED IN THE DIRECTORY ON CATALOGUING. ON 
REFERENCING A CATALOGUED FILE' THE LETTER CAN BE SPECIFIED AND 
WILL BE HONORED IF POSSIBLE, SPECIFICATION OF THE 'LOG' SUB-FIELD 
IS NEVER REQUIRED. 

THE 'NOISE' SUBFIELD' IF PRESENT' SETS THE NOISE CONSTANT TO 
THE DECIMAL NUMBER SPECIFIED IN THIS FIELD. 

THE FIELD 'REEL1/REEL2/,, ,/REELN' MAY BE USEO TO LIST THE 
SPECIFIC REELS TO BE USED AND IS CALLED THE 'REEL' FIELD. THE 
SUB-FIELDS(REEL1/REEL2/ETC # ) CONTAIN REEL IDENTIFIERS' HEREAFTER 
CALLED NUMBERS, EACH SUB-FIELD IS LIMITED TO A MAXIMUM OF SIX 
ALPHANUMERIC CHARACTERS. THE REEL SPECIFICATIONS TAKE ON A 
PARTICULAR MEANING DEPENDING ON THE STATUS OF THE FILE* 

FILES BEING CATALOGUED(C OR U OPTION) 5 

THE FIELD MAY BE EMPTY THEREBY SPECIFYING THAT THE EXECUTIVE 

REQUESTS 

THE OPERATOR TO MOUNT A BLANK REEL(S) AND SUPPLY THE REEL 

NUMBER (S) FOR CATALOGUING. 

THE FIELD MAY CONTAIN THE SPECIFIC REEL NUMBERS IN WHICH 
CASE THEY ARE USED AND CATALOGUED IN THE ORDER GIVEN. ALL 
GIVEN REEL NUMBERS ARE PLACED IN THE DIRECTORY' EVEN IF SOME 
OR ALL REELS WERE NOT USED. IF ADDITIONAL REELS ARE 
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REQUESTED(VIA A REEL SWAP AFTER LAST GIVEN REEL IS USE0)i 
THE SYSTEM WILL THEN ASK FOR BLANK REELS AND INCLUDE THEIR 
NUMBERS IN THE DIRECTORY ENTRY, 

FILES CURRENTLY CATALOGUED: 

NORMALLY THE FIELD WILL BE VOID THUS INDICATING THAT THE 
REELS LISTED IN THE DIRECTORY ARE TO BE USED IN THE 
ORDER OF USE IN WHICH THEY WERE CREATED* 

IF REEL NUMBERS ARE SUPPLIED* THEY MUST BE OF THE SET 
LISTED IN THE DIRECTORY* BUT MAY BE A SUBSET AND/OR IN 
ANY ORDER . THIS FEATURE ALLOWS THE USER TO OMIT AND/OR 
ACCESS THEM IN ANY ORDER, 

IN EITHER OF THE ABOVE CASES (REEL NUMBERS TAKEN IN 
ORDER FROM THE DIRECTORY OR TAKEN FROM A SUBSET) 
WHEN THE KNOWN REELS ARE EXHAUSTED AND ADDITIONAL REELS 
ARE REQUESTED * BLANK REELS WILL BE USED AND THEIR NUMBERS 
AODED TO THE DIRECTORY. (THIS FEATURE IS NOT ALLOWED IF 
THE FILE IS CATALOGUED IN THE tR E AD-ONLY» STATE). 

FILES NOT CATALOGUED AND NOT TO BE CATALOGUED (TEMPORARY) 5 

IF THE REEL FIELD IS NOT SPECIFIED* THE OPERATOR WILL 
BE REQUESTED TO MOUNT BLANK REELS BUT THE REEL NUMBERS 
WILL NOT BE REQUIRED FROM THE OPERATOR. 

IF REEL NUMBERS ARE GIVEN ON THE OASG STATEMENT* THEY 
WILL BE USED IN THAT ORDER. WHEN THE GIVEN REELS ARE 
EXHAUSTED AND ADDITIONAL REELS ARE REQUESTED* BLANKS WILL 
BE USED BUT REEL NUMBERS ARE NOT REQUESTED, 

WHEN A TAPE ASSIGNMENT IS MADE* THE FOLLOWING INFORMATION IS 
MADE AVAILABLE TO THE 0N*SITE OPERATOR: 

1. THE RUN-ID 

2. THE *FILE* PORTION OF THE 'EXTERNAL* NAME. 

3. THE UNIT(S) ASSIGNED* 

<*• THE INITIAL REEL(S) TO BE MOUNTED. 

AS ADDITIONAL REELS ARE NEEDED* ONLY THE UNIT AND REEL NUMBER ARE 
GIVEN. THE FORMAT AND INTERPRETATION OF THE MESSAGES INVOLVED 
WITH TAPE MOUNTING IS DEFINED IN THE FILE CONTROL SYSTEM * SECTION 
12. 

THE FOLLOWING ARE EXAMPLES OF THE USE OF THE QASG CONTROL 
STATEMENT FOR TAPE FILES. 
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I3AS6 FILEY 



FILEY IS CATALOGUED AND ALL NECESSARY OPTIONS, 
FACILITY REQUIREMENTS, AND REEL NUMBERS ARE 
TAKEN FROM THE DIRECTORY* 



QASGtT/36 FILEY, T 



FILEY IS A TEMPORARY FILE REQUIRING ONE UNIT 
OF THE SYSTEMS CHOOSING, ONE OR MORE SCRATCH 
REELS WILL BE USED* AND THE NOISE CONSTANT IS TO 
BE SET TO 36 CHARACTERS. 



QASG,TEL FILEY, 6C/2,N**32 



FILEY REQUESTS 2 VIC UNITS, IT IS TO BE RECORDED 
IN EVEN PARITY AND LOW DENSITY, REEL NUMBER N432 
IS TO BE USED, 

QASGtCR FILEY, 8C9 

FILEY IS TO BE CATALOGUED IF THE RUN TERMINATES 
NORMALLY* ONE VIIIC UNIT WITH 9-CHANNEL/FRAME 
CAPABILITIES IS REQUlREDt THE FILE WILL BE 
CATALOGUED IN THE f PERMANENT READ-ONLY' STATE, 

0ASG,D FILEY/«*AB96,8C//A,N2X2 

FILEY IS CURRENTLY CATALOGUED BUT IS TO BE 
RELEASED WHEN THE RUN TERMINATES NORMALLY, A 
KEY OF <tAB96 IS REQUIRED TO READ THIS FILE, 
THE eC UNIT IS TO BE ON LOGICAL *A« AND REEL 
N2I2 IS TO BE USED* 

(3ASG,U FlLEY/«f9267i/RAl23<f,8C/2, 707/708/709/740 

FILEY IS TO BE CATALOGUED, REQUIRES TWO VIIIC UNITS 
ON ANY CHANNEL* REELS 707, THRU 710 
ARE TO BE USEDt THE FILE WILL BE LOCKED WITH 
THE GIVEN 'READ* AND 'WRITE* KEYS, 

©ASG,T FILEY, T,SCRTCH 

FILEY IS A TEMPORARY FILE AND THE SYMBOL 
tSCRTCH* IS USED AS A REEL NUMBER, WHICH MAY 
INDICATE THAT THE OPERATOR SHOULD MOUNT A 
SCRATCH REEL (DEPENDING ON THE INSTALLATION'S 
OPERATING CONVENTIONS), 

MAGNETIC TAPE UNITS MAY BE ASSIGNED FOR A PARTICULAR CHANNEL 
(WITH THE EXECUTIVE CHOOSING THE UNIT) OR A SPECIFIC UNIT CAN BE 
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ASSIGNED. (SPECIFIC ASSIGNMENT IS NOT RECOMMENDED EXCEPT IN THESE 
CASES SUCH AS MAINTENANCE ROUTINES, REAL-TIME PROGRAMS, OR SPECIAL 
HARDWARE WHICH DICTATES ABSOLUTE ASSIGNMENTS. ) 

FOR THE CASE WHERE A PARTICULAR CHANNEL IS SPECIFIED AND THE 
EXECUTIVE CHOOSES THE UNlT(S)f THE FORMAT OF THE FACILITIES FIELD 
OF THE TAPE (3ASG STATEMENT IS 

TYPE/UNITS 

WHERE fTYpEt SPECIFIES THE CHANNEL BY THE SYMBOL 

CXX 

WHERE »XXt IS THE CHANNEL NUMBER(0 TO 15) AND »UNITS» JS THE SAME 
AS DESCRIBED EARLIER. CATALOGUING IS THE SAME AS INDICATED 
EARLIER. 

FOR THE CASE WHERE A PARTICULAR UNIT(OR 2 UNITS) IS REQUIRED 
THE FORMAT IS 

CXX/UYY/UZZ 

WHERE 'YYt AND *ZZ» ARE THE UNIT NUMBERS. ON CATALOGUING* THE 
NUMBER OF UNITS RATHER THAN THE ABSOLUTE UNIT(S) IS RETAINED. THE 
ABSOLUTE UNIT(S) MUST BE RE-SPECIFIED IF THEY ARE REQUIRED ON 
FUTURE ASSIGNMENTS OF THE CATALOGUED FILE. 

CONSIDER THE FOLLOWING EXAMPLES? 

QASG FILEY, C12/2 

FILEY IS ASSIGNED TWO UNITS OF THE SYSTEMS 
CHOOSING FROM CHANNEL TWELVE. 

QASG FILEY, C12/U6,29<U6 

FILEY IS ASSIGNED UNIT 6 ON CHANNEL 12* REEL 
29<U6 IS TO BE USED. 

QASG FILEY, C12/U6/U4 

UNITS 6 AND 4 FROM CHANNEL 12 ARE ASSIGNED TO THE 
FILE. 

5.5.1.5. THE DRUM QASG STATEMENT 

THE DRUM QASG STATEMENT IS USED ONLY WHEN A FILE »MuST* RESIDE 
ON A RANDOM ACCESS DEVICE AND WILL BE BUILT AND READ BY THE USERS 
DIRECT REFERENCE TO THE MAGNETIC DRUM HANDLER(SEE SECTION 10.3 ON 
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THE f MAGNETIC DRUM HANDLER* FOR FUNCTIONS AVAILABLE). NORMALLY* 
AS WHEN THE BLOCK BUFFERING PACKAGE OR ITEM HANDLER IS USEDr FJLES 
ARE PLACED ON DRUM BY USING A FASTRAND OASG STATEMENT WITH 
SIMULATED FASTRAND AS THE *TYPE»« 

FILES SPECIFED BY THE DRUM OASG STATEMENT CANNOT BE CATALOGUED 
AND ARE TREATED AS TEMPORARY SCRATCH FILES. THEY ARE RELEASED AT 
RUN TERMINATION OR WHEN A QFREE COMMAND IS ENCOUNTERED FOR A 
PARTICULAR FILE. 

THE FORMAT OF THE DRUM QASG STATEMENT IS? 

QASG NAME » TYPE/LOCATIONS 

WHERE THE »NAME* FIELD IS ALWAYS THE SAME AS FOR THE FASTRAND OASG 
STATEMENT. »KEY» SUB-FIELDS ARE NOT AVAILABLE SINCE DRUM FILES 
CAN NOT BE CATALOGUED. 

THE »TYPE» FIELD CONTAINS ONE OF THE FOLLOWING SYMBOLS? 

D DRUM* TYPE INDEPENDENT 
D<* FH <*32 
D8 FH 880 

TYPE tot IS RECOMMENDED AND SHOULD BE USED WHENEVER POSSIBLE SO 
THAT THE SYSTEM HAS MORE FREEDOM IN ALLOCATING FILE SPACE. 

THE SUB-FIELD 'LOCATIONS! SPECIFIES THE NUMBER OF WORDS NEE&ED 
FOR THE FILE. THE NUMBER WILL BE TREATED AS OCTAL IF THE FIRS? 
DIGIT IS A ZERO. AN ERROR STATUS IS RETURNED TO THE PROGRAM IF IT 
ATTEMPTS TO REFERENCE OUTSIDE OF THE REQUESTED AREA. 

AN EXAMPLE OF A DRUM QASG STATEMENT WOULD BE; 

OASG FlLEXfD/2000 

FILEX REQUIRES TWO THOUSAND LOCATIONS ON A 
MAGNETIC DRUM OF THE SYSTEMS CHOOSING. 

5.5.1.6. THE ARBITRARY DEVICE OASG STATEMENT 

THE ARBITRARY DEVICE OASG STATEMENT IS USED TO ASSIQN ALL 
EQUIPMENT EXCEPT FASTRANDf DRUM AND MAGNETIC TAPE (SEE RESPECTIVE 
OASG STATEMENT FORMATS). ITS MAIN USE IS IN ASSIGNING SPECIAL I/O 
DEVICES AND COMMUNICATIONS EQUIPMENT In THAT MOST STANDARD 
PERIPHERALS ( READERSt PUNCHES , ETC. ) NEED NOT BE ASSIGNED SINCE THEY 
ARE USED VIA THE SYMBIONT MECHANISM. 
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THE FORMAT OF THE ARBITRARY DEVICE QASG STATEMENT IS; 

QASGtOPTlONS NAMEfTYPE 

THE FIELD tNAMEf GIVES THE 'EXTERNAL* IDENTIFICATION OF THE 
SELECTED UNIT, 

THE 'TYPE* FIELD CONTAINS EITHER? 

It THE SYMBOLIC NAME OF A CLASS OF DEVICES * WHERE THE 
SYSTEM CHOOSES THE UNIT* IF MORE THAN ONEl 

2. AN ABSOLUTE CHANNEL' WHERE THE SYSTEM CHOOSES THE 
UNIT! ORt 

3t AN ABSOLUTE CHANNEL/UNIT, 

SYMBOLIC NAMES OF STANDARD DEVICES OTHER THAN MAGNETIC 1APE AND 
MASS STORAGE ARE LISTED BELOWt THE USER MUST SELECT THE SYMBOLIC 
NAMES TO BE GlvEN TO NONSTANDARD OEVICES AT SYSTEM GENERATION TIME 
(SEE SYSTEM GENERATION STATEMENTS CONNECT CHANNEL AND -NAME 
ASSOCIATION), 

CR CARD READER 

CP CARD PUNCH 

P PRINTING DEVICE 

HSP HIGH SPEED PRINTER 

10Q<* 100^ PRINTING UNIT 

AT SYSTEM GENERATION TIME* GROUPS OF DEVICES* CHANNELS OR 
SPECIFIC UNITS MAY BE GIVEN SYMBOLIC NAMES (SEE SYSTEM GENERATION 
STATEMENTS - NAME AND C/U ASSOCIATION). THESE NAMES ARE USED IN 
THE tTYPE' FIELD TO OBTAIN AN ASSIGNMENT. FOR EXAMPLE* 
COMMUNICATIONS DEVICES ARE DEFINED AT GENERATION TIME AS UNITS 
UNDER A GROUP(CLASS) IDENTITY* CALLED »THE LT GROUP IDENTITY t (SEE 
THE SECTION ON t COMMUNICATIONS MULTIPLEXOR HANDLER*). THE LT 
GROUP IDENTITY IS USED IN THE »TYPE» FIELD AND THE EXECUTIVE 
CHOOSES THE UNIT. 

FOR ABSOLUTE CHANNEL ASSIGNMENT* THE *TYPE» FIELD CONTAINS THE 
SYMBOL 

CXX 
WHERE tXX* IS THE CHANNEL NUMBER(0 TO X$> , 
FOR ABSOLUTE UNIT ASSIGNMENT* THE »TYpE' FIELD CONTAINS 

CXX/UYY 
WHERE »YY» IS THE UNIT NUMBER. THE STATEMENT 
QASG NAME*C6/U2 
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CAUSES THE ASSIGNMENT OF UNIT 2 ON CHANNEL 6. 

5, 5. 2. THE QMODE STATEMENT 

THE ©MODE STATEMENT IS USED TO CHANGE THE ♦MODE» SETTINGS OF A 
TAPE FILE, THESE MODES ARE SET INITIALLY WHEN THE QASG STATEMENT 
IS PROCESSED AND MAY ALSO BE CHANGED INTERNALLY BY USE OF THE tSET 
MODE* FUNCTION OF THE MAGNETIC TAPE HANDLER, THE FORMAT OF THE 
OMODE STATEMENT IS: 

QMODEf OPTIONS NAME, NOISE 

THE FIELD ♦NAME' IS THE SAME AS FOR THE QASG STATEMENTt 
THE FILE MUST BE CURRENTLY ASSIGNED TO THE RUNtAN QASG STATEMENT 
WITH THIS NAME MUST PRECEDE THE ©MODE STATEMENT)* IF THE FILE IS 
NOT ASSIGNED(NEVER ASSIGNED OR RELEASED VIA A QFREE STATEMENT) , 
THE RUN IS PLACED IN THE ERROR MODE, THE NOISE SUB-FIELD IS ALSO 
THE SAME AS FOR THE QASG STATEMENT, 

THE 'OPTIONS* FIELD MAY CONTAIN THE FOLLOWING OPTIONS; 



L 
M 
H 
E 

I 
B 



LOW DENSITY 
MEDIUM DENSITY 
HIGH DENSITY 
EVEN PARITY 

ODD PARITY 
DECIMAL(TRANSLATE) 
BINARY (NO TRANSLATE) 



WITH THE QMODE STATEMENTt OPTIONS (MODES) ARE NEVER ASSUMED IN 
THE ABSENCE OF OTHERS, THE SPECIFIED OPTIONS ARE NOT PLACED IN 
THE CATALOGUE SINCE THEY APPLY ONLY TO THE CURRENT ASSIGNMENT* 

5,5,3, THE QCAT STATEMENT 

CATALOGUING IS NORMALLY DONE IN THE COURSE OF CREATING THE FILE 
WHERE THE QASG STATEMENT SPECIFIES THAT THE FILE IS TO BE 
CATALOGUED. THE CATALOGUING IS DONE WHEN THE RUN TERMINATES OR 
WHEN A QFREE STATEMENT IS FOUND. THE NEED ARISES TO BE ABLE TO 
CATALOGUE ONE OR MORE FILES WITHOUT HAVING THEM (AND THE REQUIRED 
FACILITIES) ASSIGNED TO THE RUN. THIS MAY BE THE CASE WHEN 
BUILDING THE INITIAL MASTER DIRECTORY OR WHEN FOR ANY REASON A 
PRE-PREPARED TAPE FILE IS TO BE CATALOGUED. THE QCAT STATEMENT IS 
USED FOR THIS PURPOSE— THE FILE IS CATALOGUED BUT IS NOT ASSIGNED 
TO THE RUN— NO FACILITIES ARE ASSIGNED, 

IN ANY CASE, USE OF THE SCAT STATEMENT IS ILLEGAL IF THE NAMED 
FILE IS CURRENTLY ASSIGNED TO THE RUN. 



AS IT PERTAINS TO THE CATALOGUING OF EXISTING TAPE FILES* THE 



UP-4144 



UNIVAC 1108 EXECUTIVE 
PROGRAMMER'S REFERENCE 



SECTION: 



46 



FORMAT OF THE ©CAT STATEMENT IS IDENTICAL TO THAT OF THE TAPE QASG 
STATEMENT, NAMELY 

OCATf OPTIONS NAME/KEY1/KEY2#TYPE/UNITS/L0G/NQISE,I 
REEU/REEL2/. . ./REELN 

THE 'NAME' AND 'TYPE' SPECIFICATION ARE REQUIRED AND AT LEAST 
ONE 'REEL' NUMBER MUST BE GIVEN. KEY! AND/OR KEY2 ARE SPECIFIED 
IF THE FILE IS TO BE CATALOGUED WITH 'READ' AND/OR 'WRITE' LOCK* 
RESPECTIVELY. ALLOWABLE 'OPTIONS' ARE: 



PLACE IN 'READ-ONLY' STATE, 
PLACE IN 'WRITE-ONLY' STATE. 



L'MrHtErO'B' 
It* 



CATALOGUE AS PUBLIC 

ANY OF THE 'MODE' OPTIONS USED ON THE OASG 
STATEMENT. THE MODES AS SET AT SYSTEM 
GENERATION TIME ARE ASSUMED IN THE ABSENCE 
OF THESE SETTINGS. 



AS IT PERTAINS TO FASTRAND FORMATTED FILES t THE FORMAT OF THE 
OCAT STATEMENT IS IDENTICAL TO THAT OF THE FASTRAND QASG 
STATEMENT t NAMELY; 

©CAT f OPTIONS NAME/KE Yl/KE Y2 1 TYPE/RESERVE/GRANULE 

THE SPECIFICATIONS FIELDS ARE INTERPRETED AS THEY ARE FOR TftE 
QASG STATEMENT* HOWEVER THE ACTUAL 'RESERVE' IS NOT MADE. 
ALLOWABLE OPTIONS ARE; 

P SPECIFIES THAT THE FILE IS TO BE 

CATALOGUED AS A 'PUBLIC FILE RATHER 
THAN A 'PRIVATE' FILE. 

EXAMPLE OF THE OCAT STATEMENT? 

OCAT FlLEY/A2962f8C,N297 

FILEX IS TO BE CATALOGUED WITH THE READ 
KEY A2962. STANDARD MODE SETTINGS ARE 
PLACED IN THE DIRECTORY. THE FILE IS 
FOUND ON REEL NUMBER N297 AND A UNISERVO 
VIIIC DRIVE WILL BE USED ON FUTURE 
ASSIGNMENTS. 

TO CHANGE THE NAME AND/OR KEY(S) OF CURRENTLY CATALOGUED FILES 
AND TO RELEASE ( DEC ATALOGUE) FILES THE READER IS REFERRED TO THE 
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CHAPTER ENTITLED 'FILE UTILITY ROUTINES', 

5,5,<f, THE QFREE STATEMENT 

THE QFREE CONTROL STATEMENT MAKES PROVISION FOR THE DEASSIGNING 
OF A FILE AND OPTIONALLY , THE RELEASE OF ITS INPUT/OUTrUT 
FACILITIES. IN THE ABSENCE OF A QFREE STATEMENT, THE FILE AND ITS 
FACILITIES ARE HELD UNTIL END-RUN. FILES SHOULD BE DE-ASSIGNED AT 
THE MOMENT THEY ARE NO LONGER NEEDED SO AS TO ALLOW FACILITIES , 
REELS, AND 'EXCLUSIVE USE' AREAS TO BE ASSIGNED TO OTHER RUNS, 
THE FORMAT OF THE QFREE STATEMENT IS: 

QFREE r OPTIONS NAMElr NAME2, , . , p NAMEN 

WHERE 'NAMEl't'NAME2'rETC», ARE THE 'EXTERNAL' NAMES OF FILES TO 
BE DE-ASSIGNED. ALL t£XTERNAL' NAMES MUST HAVE BEEN PREVIOUSLY 
ASSIGNED, 

THE 'OPTIONS' FIELD MAY CONTAIN ANY OF THE FOLLOWING OPTIONS; 

S HOLD THE PHYSICAL ASSIGNMENT FOR THIS FILE. 

A FILE THAT IS NAMED ON A QFREE STATEMENT CAN NO LONGER BE 
REFERENCED BY THE RUN* IT CAN OF COURSE BE RE-ESTABLISHED BY AN 
QASG STATEMENT PROVIDED ITS FACILITY REQUIREMENTS CAN BE MET, 

THE ACTIONS TAKEN BY THE SYSTEM WHEN A FILE IS NAMED ON A QFREE 
STATEMENT(AND THE »Sf OPTION WAS NOT SPECIFIED) ARE DISCUSSED 
BELOW. 

FOR A TEMPORARY FlLE(NOT CATALOGUED OR TO BE CATALOGUED): 

FASTRAND - THE FASTRAND AREA IS MADE AVAILABLE AS FILE 
SPACE FOR OTHER RUNS, 

ORUM - SAME AS FASTRAND. ALWAYS TEMPORARY, 

TAPE - UNITS ARE RELEASED FOR USE BY OTHER RUNS. THE 
OPERATOR IS NOTIFIED THAT THE REELS ARE TO BE 
REMOVED AND THAT THE SYSTEM HAS NOT RECORDED 
THE REEL NUMBERS(HAS NOT CATALOGUED THE FILE), 

OTHER EQUIPMENTCCOMMUNICATIONS GEAR, ETC.) - THE DEVICE 
IS RELEASED FOR USE BY OTHER RUNS, ALWAYS 
TEMPORARY, 

FOR A FILE BEING CATALOGuED(C OR U OPTION ON QASG) : 

FASTRAND - CATALOGUE ENTRY IS MADE IN THE MASTER 
DIRECTORY AND FASTRAND AREA CONTAINING 
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THE FILE IS HELD. THE FILE CAN NOW BE 
REFERENCED BY OTHER RUNS. 

TAPE m CATALOGUE ENTRY CONTAINING REEL NUMBERS IS MADE* 
UNITS ARE RELEASED FOR OTHER RUNS. THE OPERATOR 
IS TOLD TO REMOVE THE FILE (REELS) AND THAT THE 
REEL NUMBERS ARE BEING HELD BY THE SYSTEM FOR 
FUTURE CALLS ON THE FILE (THAT THE FILE WAS 
CATALOGUED), 

FOR A FILE BEING DE-CATALOGUED (D OR K OPTION ON fSASG J 5 

FASTRAND - SAME AS FOR A TEMPORARY FILE EXCEPT THAT 
THE FILE AREA IS NOT RELEASED UNTIL ALL 
RUNS CURRENTLY USING THE FILE HAVE ALSO 
FINISHED, IT IS NO LONGER AVAILABLE FOR 
ASSIGNMENT, 

TAPE - SAME AS FOR A TEMPORARY FILE, 

A TYPICAL QFREE STATEMENT IS SHOWN IN THE FOLLOWING EXAMPLE 
OF A PARTIAL CONTROL STREAM; 



I3ASG»C 
QASGfT 



FILEXiF/3 
FILEYfflC 



QFREE f *FILEXf FILEY 

FILEX IS A FASTRAND FILE TO BE CATALOGUED AND 

REQUIRES 3 TRACKS INITIALLY, 

FILEY IS A TEMPORARY TAPE FILE REQUIRING I VUlt 

UNITt 

WHEN THE QFREE STATEMENT IS ENCOUNTERED, FILEX IS 

CATALOGUED WITH THE FILE AREA HELD FOR FUTURE 

REFERENCE, FOR FILEY, THE VIIIC UNIT IS MADE 

AVAILABLE TO OTHER RUNS AND THE OPERATOR IS 

NOTIFIED TO REMOVE THE REELS AND FOLLOW THE 

USERS INSTRUCTIONS AS TO THEIR DISPOSAL, 

THE SYSTEM PROVIDES A LINKAGE WHICH ALLOWS THE QFREE FUNCTION 
TO BE REQUESTED FROM WITHIN A USER PROGRAM. THE LINKAGE 
DESCRIPTION IS FOUND IN SECTION 8* ^EXECUTIVE REQUEST FUNCTIONS* , 
THIS FEATURE ALLOWS A FILE AND ITS FACILITIES TO BE RELEASED AS 
SOON AS THE FILE IS NO LONGER TO BE USED, 

5.5,5. THE I3USE STATEMENT 

THE QUSE CONTROL STATEMENT PROVIDES THE USER WITH THE ABILITY 
TO REFER TO ANY PARTICULAR FILE BY TWO OR MORE NAMES, THE NEED 



UP-4144 



UNIVAC 1108 EXECUTIVE 
PROGRAMMER'S REFERENCE 



SECTION: 



49 



FOR THE ADDITIONAL NAMES ARISES FROM THREE CONDITIONS: 

1) SIMPLIFY RUN CONSTRUCTION BY ALLOWING THE EQUATING 
OF AN 'EXTERNAL' NAME TO A SHORTER 'ATTACHED 1 NAME. 

2) RESOLVE IDENTICAL FILE NAME PORTIONS TO 'EXTERNAL' 
NAMES, 

3) CONNECT NAMES CODED INTO PROGRAMS TO 'EXTERNAL' OR 
'ATTACHED' NAMES, 

THE FORMAT OF THE QUSE STATEMENT IS AS FOLLOWS: 
«USE I NTERNAL , EXTERNAL 

WHERE f INTERNAL' IS THE 12 CHARACTER NAME BY WHICH THE FILE IS 
REFERRED TO WITHIN THE RUN OR AFTER THE OUSE STATEMENT IN THE 
CONTROL STREAM AND 'EXTERNAL' IS THE NAME UNDER WHICH THE FILE IS 
TO BE ASSIGNED OR IS ASSIGNED(AND POSSIBLY CATALOGUED), THE 
'EXTERNAL' NAME HAS THE FORM: 

QUALIFIER*FILE/KEYI/KEY2 

IF THE 'INTERNAL' NAME IS THE SAME AS THE 'FILE' PORTION OF THE 
'EXTERNAL' NAME* THEN THE 'INTERNAL* NAME AUTOMATICALLY POINTS TO 
THAT 'EXTERNAL' FILE AND A ©USE STATEMENT IS NOT NEEDED. IF THE 
'INTERNAL' NAME IS NOT THE SAME AS THE 'FILE' PORTION OF SOME 
'EXTERNAL' FILE* THEN A USE STATEMENT IS REQUIRED BEFORE THE 
•INTERNAL' NAME WILL BE HONORED. 

ASSUME THAT THE 'INTERNAL' NAME IS 'FILEA' AND THE 'EXTERNAL' 
NAME IS 'PROUUFILEA'. THE FILE 'PR0J1*FILEA» WILL AUTOMATICALLY 
BE USED UNLESS A QUSE STATEMENT IS PRESENTED MAKING 'FILEA' POINT 
TO A DIFFERENT 'EXTERNAL' FILE, FOR EXAMPLE, IN THE STATEMENT 

fiPUSE FlLEArPROJl*FlL£Z 



WHERE 'PROJI*FILEZ» IS THE 'EXTERNAL' FILE. 



THE QUSE STATEMENT CAUSES THE 'INTERNAL' NAME TO BE ATTACHED TO 
THE SPECIFIED 'EXTERNAL 1 FILE. ALL SUCH ATTACHED NAMES ARE 
MAINTAINED FOR AN 'EXTERNAL' FILE, (THE 'INTERNAL' NAME NO LONGER 
POINTS TO ANY OTHER 'EXTERNAL 1 FILE AND IF THE FILE HAD A PREVIOUS 
ATTACHMENT, IT IS MAINTAINED RATHER THAN BEING DELETED.) UNLESS A 
CONFLICT OF NAMES OCCURS, EITHER THE 'FILE' PORTION OF THE 
EXTERNAL NAME OR THE 'ATTACHED' NAME CAN BE USED ON A REFERENCE 
FROM ANYWHERE WITHIN A PROGRAM OR CONTROL STREAM, NO RESTRICTION 
IS PLACED ON AN 'ATTACHED' NAME BEING THE SAME AS THE 'FILE' 
PORTION OF AN EXTERNAL NAME, THE LIST OF 'ATTACHED' NAMES IS 
ALWAYS SEARCHED FIRST ON AN I/O REFERENCE - WITH THE 'FILE' 
PORTIONS OF THE EXTERNAL NAMES USED NEXT ON A NO-FIND. IF AN 
'ATTACHED' NAME IS THE SAME AS THE 'FILE' PORTION OF SOME EXTERNAL 
FILE, THAT 'EXTERNAL' FILE MUST HAVE A QUSE STATEMENT IN EFFECT 
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BEFORE THE FILE CAN BE USED, THIS IS ALSO TRUE FOR A RECENTLY 
ASSIGNED FILE(VIA QASG STATEMENT) f SINCE THE 'FILE' PORTION OF ITS 
EXTERNAL NAME MAY BE IN THE •ATTACHED' LIST* POINTING TO SOME 
OTHER FILE, HOWEVERt IN THIS CASE THE CONFLICT CAN BE REMOVED IF 
THE REFERENCE IS MADE BY A CONTROL STATEMENT. THE • QUALIFIER! OR 
AT LEAST THE • *• WILL SPECIFY THAT THE NAME IS NOT AN tATTACMED' 
NAME, 

IT IS ASSUMED THAT THE READER IS FAMILIAR WITH THE SECTION 
ENTITLED tNOTATlON FOR FILE NAMES' PRESENTED EARLIER, THE SECTION 
CONTAINS FURTHER EXAMPLES OF THE OUSE STATEMENT AS WELL AS SOME 
CASES WHERE THE QUSE STATEMENT -MUST- BE USEDf 

THE QUSE STATEMENT ALLOWS THE PERSON SETTING UP THE RUN TO 
CHOOSE 'EXTERNAL' FILE NAMES DESCRIPTIVE TO HIS RUN* OR TO A 
PARTICULAR CATALOGUED FILE, IT ALSO ALLOWS A PARTICULAR 
'INTERNAL' NAME (IN TWO OR MORE EXECUTIONS) TO POINT TO DIFFERENT 
'EXTERNAL' FILES DURING THE COURSE OF A RUN> OR FOR DIFFERENT 
'INTERNAL' NAMES TO POINT TO THE SAME ^EXTERNAL' FILE. 

5,5,5,1, QUSE AND PRINT$/PUNCH$ FILES 

PRINT AND PUNCH FILES DEFINED BY THE SYSTEM, PRINTS AND PUNjCHSl 
CAN ALSO BE MANIPULATED WITH THE ©USE STATEMENT, THE PROCEDURE 
FOR REFERENCING EITHER IS TO SPECIFY PRINTS OR PUNCHS IN THE 
'INTERNAL' NAME FIELD. THE 'EXTERNAL' NAME IS USED TO EITHER 
REDEFINE THE FILES REPOSITORY MEDIUM FROM MASS STORAGE, OR TO 
ESTABLISH FILE BREAKPOINTS, IT SHOULD BE NOTED THAT WHEN THE 
'EXTERNAL! NAME REFERS TO A TAPE ASSIGNMENT NO ENTRY IS MADE IN 
THE SYMBIONT OUTPUT QUEUE FOR THAT PORTION OF THE FILE RESIDING ON 
TAPE, (SEE OSYM STATEMENT) 

FILE BREAKPOINTING CAN BE ESTABLISHED FOR ANY PRINT OR PUNCH 
FILE OF A RUN BY EQUATING THE OUTPUT FILE'S 'EXTERNAL' NAME TO ITS 
•INTERNAL' NAME, NOTE THAT B«EAKPOlNTING IS RESTRICTED TO THOSE 
FILES RESIDING ON MASS STORAGE, 

THE SYSTEM PROVIDES A LINKAGE WHICH ALLOWS THE ©USE FUNCTION TO 
BE REQUESTED FROM WITHIN A USER PROGRAM. THE LINKAGE DESCRIPTION 
IS FOUND IN THE CHAPTER ENTITLED 'EXECUTIVE REQUEST FUNCTIONS', 

5,5,6, THE QELT STATEMENT 

THE QELT CONTROL STATEMENT INTRODUCES AN ELEMENT INTO A 
PARTICULAR PROGRAM-FILE FROM THE CONTROL STREAM, IT MAY ALSO BE 
USED TO MAKE CORRECTIONS TO A SOURCE ELEMENT IN A PROGRAM-FILE, 
THE ELEMENT OR THE CORRECTIONS FOLLOW THE OELT STATEMENT IN THE 
CONTROL STREAM. 

THE FORMAT OF THE QELT STATEMENT IS; 

QELT f OPTIONS ELEMENT! 9 ELEMENT2 p SENTINEL 
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THE OPTIONS ARE; 



A ABSOLUTE ELEMENT 

R RELOCATABLE ELEMENT 

S SYMBOLIC ELEMENT 

D DATA ELEMENT 

I INSERT, INITIAL INSERTION OF AN ELEMENT INTO 

A PROGRAM FILE, 

U UPDATE. PRODUCE A NEW CYCLE OF SOURCE LANGUAGE. 

L PRODUCE A LISTING OF THE COMPLETE SOURCE ELEMENT, 

THE OPTIONS 'A'* 'R'* 'St, AND 'D' IDENTIFY THE ELEMENT TYPE. 
TYPES 'S» AND 'D' ARE BOTH CONSIDERED SOURCE LANGUAGE ELEMENTS AND 
MAY BE CORRECTED IN THE SAME MANNER, (SEE SECTION OF THIS CHAPTER 
ON • PROCESSOR CALL STATEMENTS' > . A SOURCE LANGUAGE ELEMENT IN A 
PROGRAM-FILE HAS THE SAME FORMAT AS THE SYSTEM DATA FILE. THE 
FORMAT IS DESCRIBED IN THE CHAPTER ENTITLED 'DATA HANDLING', 

THE QELT STATEMENT INITIATES THE ELEMENT PROCESSOR WHICH 
OPERATES IN ONE OF TWO MODES, IT INSERTS NEW ELEMENTS INTO THE 
PROGRAM-FILE FROM THE CONTROL STREAM OR UPDATES AN ELEMENT ALREADY 
IN THE PROGRAM-FILE, 

THE FIELD 'ELEMENTS IDENTIFIES THE INPUT ELEMENT BY FILE, 
ELEMENT NAME* VERSION, AND CYCLECWHEN APPROPRIATE), FIELD 
•ELEMENT2'* IF SPECIFIED* IDENTIFIES THE NEW OUTPUT ELEMENT. 

WHEN THE 'It OPTION IS SPECIFIED* THE ELEMENT IN THE CONTROL 
STREAM IS GIVEN THE NAME SPECIFIED IN THE 'ELEMENT1' FIELD AND 
INSERTED INTO THE PROGRAM-FILE SPECIFIED IN THE 'ELEMENT!' FIELD. 

WHEN THE 'U» OPTION IS SPECIFIED* THE CORRECTIONS IN THE 
CONTROL STREAM ARE APPLIED TO THE ELEMENT IDENTIFIED IN THE 
• ELEMENT! • FIELD* AND A NEW CYCLE OF THE SOURCE LANGUAGE IS 
PRODUCED, 

WHEN THE 'ELEMENTS' FIELD IS PRESENT AND THE 'U' OPTION IS NOT 
SPECIFIED # THE CORRECTIONS IN THE CONTROL STREAM ARE APPLIED TO 
'ELEMENT!'* AND A NEW SOURCE ELEMENT IS PRODUCED, IT WILL BE 
GIVEN THE NAME SPECIFIED IN THE »ELEMEnT2» FIELD AND INSERTED INTO 
THF PROGRAM-FILE SPECIFIED IN 'ELEMENT2' FIELD, 

THE »L' OPTION WILL PRODUCE A COMPLETE LISTING OF A SOURCE 
ELEMENT. THE 'L' OPTION IS NOT APPLICABLE FOR ABSOLUTE OR 
RELOCATABLE ELEMENTS, 

THE 'DATA ELEMENT' MAY CONTAIN CONTROL STATEMENTS. THEREFORE* 
THE DATA FOLLOWING THE «ELT*D STATEMENT MUST BE TERMINATED WITH AN 
QEND STATEMENT WITH A SENTINEL EXACTLY THE SAME AS FOUND ON THE 
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QELT,D STATEMENT, THE SENTINEL FIELD NEED NOT BE CODED (BLANK 
SENTINELS) • IT IS A SIX CHARACTER FIELD USED TO SEARCH OUT THE 
PROPER SEND SENTINEL, ALL IMAGES WILL BE PASSED INTO THE DATA 
ELEMENT BEING CREATED UNTIL AN QEND COMMAND IS FOUND WITH THE SAME 
CHARACTER STRING, THE QELT*D STATEMENT MAY BE USED TO INSERT QRUN 
OR QADD CONTROL STREAMS INTO A PROGRAM-FILE AS ELEMENTS WHICH MAY 
BE CALLED LATER BY THE QSTART OR ©ADD STATEMENT, 

ELEMENT TYPES *A»* »R«» AND «S» ARE TERMINATED BY THE NEXT 
NON-QEOF CONTROL STATEMENT IN THE CONTROL STREAM, THEY NEED NO 
CORRESPONDING ©END COMMAND, 

WHEN AN ELEMENT IS PUNCHED BY A PROCESSOR OR BY PROGRAM UTILITY 
ROUTINE (PUR)* IT IS ALWAYS PRECEDED BY A QELT CONTROL STATEMENT, 
THE ^FILENAME* ON THE PUNCHED OELT IS THAT OF THE FILE FROM WHICH 
THE ELEMENT WAS PUNCHEDt SUCH DECKS CAN SIMPLY BECOME PART OF THE 
INPUT TO SUBSEQUENT RUNS, (THE FILE NAME MUST BE CHANGED IF THE 
ELEMENT IS TO BE ADDED TO A FILE DIFFERENT FROM THE ONE FROM WHICH 
IT WAS PUNCHED), 

THE AUTOMATIC DELETION RULES APPLY TO THE INSERTION OF ELEMENTS 
BY AN QELT CONTROL STATEMENT, 

5.5.7, THE (3D AT A STATEMENT 

THE QDATA STATEMENT MAY BE USED TO INTRODUCE STANDARD FORMAT 
DATA FILES* FOUND IN THE CONTROL STREAM* INTO THE SYSTEM FOR 
RESIDENCE ON A MASS STORAGE DEVICE, A PRIMARY USE FOR THIS 
FEATURE IS TO ALLOW THE USER TO BUILD DATA FILES WHICH ARE 
ACTUALLY WHOLE OR PARTS OF CONTROL STREAMS, THESE FILES CAN THEN 
BE CALLED ON BY THE QSTART STATEMENT TO START AN INDEPENDENT RUN* 
OR BY THE QADD STATEMENT FOR INCLUSION INTO THE CURRENT RUN OR A 
SUBSEQUENT RUN, A DATA FILE CORRECTION FEATURE IS ALSO AVAILABLE 
VIA THE QDATA STATEMENT, THE USER CAN MAKE A CORRECTION TO AN 
INDEPENDENT RUN STREAM AND THEN QSTART IT* OR MAKE CORRECTIONS TO 
A PARTIAL STREAM AND THEN QADD IT TO THE RUN, THE QDATA STATEMENT 
CAN OF COURSE SIMPLY BE USED AS A CONVENIENT MEANS OF GENERATING 
AND MAINTAINING A USER DATA FILE* RATHER THAN A CONTROL-STREAM 
TYPE FILE, 

A NOTABLE DIFFERENCE BETWEEN THE QDATA STATEMENT AND THE QFILE 
STATEMENT IS THAT THE QDATA STATEMENT HANDLES DATA AS IT IS 
PRESENTED TO THE MAIN STREAM* USUALLY FROM FASTRAND* WHEREAS THE 
QFILE STATEMENT BUILDS THE FILE DIRECTLY AS THE DATA IS BEING 
INITIALLY INPUT BY THE SYSTEMt THE QDATA STATEMENT CAUSES THE 
INITIATION OF A SYSTEM PROCESSOR(THE DATA PROCESSOR)* IN THE SAME 
MANNER FOR EXAMPLE* AS THE QCOB STATEMENT CAUSES THE INITIATION OF 
THE COBOL PROCESSOR, 

THE FORMAT OF THE FILE CREATED AS A RESULT OF THE QDATA 
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STATEMENT IS THE SYSTEMS DATA FILE FORMAT. THE FORMAT IS 
DESCRIBED IN THE CHAPTER ENTITLED 'DATA HANDLING', 

THE FORMAT OF THE QDATA CONTROL STATEMENT IS AS FOLLOWS: 

QDATA, OPTIONS FILENAME!, FILENAME*, SENTINEL 

THE OPTIONS FIELD MAY CONTAIN THE FOLLOWING CHARACTERS; 

I INSERT, INITIAL INSERTION OF DATA INTO THE FILE, 
U UPDATE. PRODUCE A NEW VERSION OF THE DATA. 
L PRODUCE A COMPLETE LISTING OF THE FILE. 

THE »L» OPTION WILL PRODUCE A COMPLETE LISTING OF THE FILE 
WHICH WILL INCLUDE SEQUENTIAL ITEM NUMBERS. THESE ITEM NUMBERS 
WILL BE USED WHEN MAKING CORRECTIONS TO THE FILE. CORRECTIONS TO 
THE FILE ARE MADE IN THE SAME MANNER AS CORRECTIONS TO A SOURCE 
LANGUAGE ELEMENT, (SEE SECTION OF THIS CHAPTER ON 'PROCESSOR CALL 
STATEMENTS'). IF 'L' AND 'FILENAMES ARE THE ONLY INFORMATION 
PRESENT IN THE flDATA STATEMENT, 'FILENAME!' WILL BE LISTED. 

WHEN THE 'I' OPTION IS PRESENT, THE DATA FOLLOWING THE QDATA 
STATEMENT IS WRITTEN TO 'FILENAME! '. IF THE 'I' OPTION IS NOT 
PRESENT* THE DATA FOLLOWING THE ODATA STATEMENT IS TAKEN AS 
CORRECTIONS TO 'FILENAME!' AND A NEW UPDATED FlLEt 'FILENAME2' ) IS 
CREATED. 

THE DATA FOLLOWING THE QDATA STATEMENT IS TERMINATED WITH AN 
QEND STATEMENT WITH A MATCHING SENTINEL, AS IN THE QELT,D 
STATEMENT A SEARCH IS MADE FOR THE APPROPRIATE QEND WITH ALL 
IMAGES IN BETWEEN PLACED IN THE DATA FILE. 

ANY CONTROL STATEMENTS APPEARING BETWEEN THE ©DATA STATEMENT 
AND THE END OF DATA SENTINEL (OEND) ARE TREATED AS DATA BY THE 
SYSTEM, THIS ALLOWS CONTROL STREAMS TO BE ENTERED AS FILES AND 
CALLED LATER FOR EXECUTION. 

IF A FILE(FILENAME1 OR FILENAME2) IS TO BE CATALOGUED, OR IS TO 
BE PLACED ON OR RETRIEVED FROM A DEVICE OTHER THAN FASTRAND (WITH 
ONE TRACK GRANULARITY), THE FILE MUST HAVE BEEN PREVIOUSLY 
ASSIGNED VIA AN QASG STATEMENT. 

AN EXAMPLE DATA STATEMENT IS 

QDATA FILE! 



. , . . t 

DATA LINES 



QEND 
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WHERE THE DATA LINES ARE PLACED IN THE NEWLY CREATED FILE NAMED 
•FILE1N ANOTHER EXAMPLE IS 



QDATAfL 


FlLElf 


* t • • • 




CORRECTION 


LINES 


• • , , , 

QEND 





WHERE THE CORRECTION LINES ARE USED To CORRECT 'FILE1' AND 
•FILES' IS THE UPDATED FILE PRODUCED, A LISTING OF THE DATA OF 
•FILE2» IS GENERATED, 

5,5.8, THE QEND STATEMENT 

THE QEND CONTROL STATEMENT MARKS THE END OF THE DATA THAT 
FOLLOWS A ©DATA OR QELT'D STATEMENT, THE FORMAT OF THE QEND 
STATEMENT IS: 



QEND 



SENTINEL 



COMMENT 



THIS STATEMENT CANNOT BE CONTINUED ON A SECOND LINE* THE 

SENTINEL FIELD IS OPTIONAL, IT IS CODED EXACTLY THE SAME AS THE 

CORRESPONDING FIELD ON A QDATA OR QELT,D STATEMENT WHEN BEING USED 
TO BRACKET IMAGES OF THE DATA, 

5.5,9, THE OFILE STATEMENT 

THIS STATEMENT IS USED TO CREATE DATA FILES DIRECTLY THROUGH A 
SYMBIONT CONTROLLED DEVICE, WITH DATA FROM THE CONTROL STREAM, 
THIS STATEMENT IS INTERPRETED AND PERFORMED BY THE PROCESSING 
SYMBIONT, WHEN A QFILE STATEMENT IS ENCOUNTERED IN A RUN* ALL 
FOLLOWING INPUT IS SENT TO TH£ NAMED DEVICE OF THE QFlLE 
STATEMENT, THE OENDF STATEMENT IS USED TO TERMINATE THE FILE 
MODE. THAT PORTION OF THE INPUT STREAM PRECEEDlNG flFlLE AND 
FOLLOWING QENDF IS ENTERED INTO THE SCHEDULE QUEUE. THE FORMAT OF 
THE ©FILE STATEMENT IS: 

ffiFlLEf OPTIONS FILENAME^ DEVICE-TYPE 

THE »DEVICE-TYPE» SPECIFIED ON THIS STATEMENT IS DIRECTLY 
ASSIGNED TO THE PROCESSING SYMBIONT VIA A DYNAMIC FACILITY 
REQUESTt READING OF THE CONTROL IS SUSPENDED UNTIL THE SPECIFIED 
♦DEVICE-TYP£» IS MADE AVAILABLE, THE FOLLOWING DATA IS THEN 
BUFFERED DIRECTLY TO THE »DEVICE-TYPE» . 
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THE 'OPTIONS' FIELD SPECIFIES CATALOGUING PROCEDURES AND 
MAGNETIC TAPE RECORDING OPTIONS. THE CATALOGUE OPTIONS ARE: 

C SPECIFIES THIS FILE IS NOT TO BE CATALOGUED. 

R SPECIFIES THE FILE IS TO BE PLACED IN 'READ-ONLY' 

STATE WHEN IT IS CATALOGUED, A FILE CATALOGUED WITH THIS 

OPTION CANNOT BE OVERWRITTEN, 

THE MAGNETIC TAPE OPTIONS ARE AS FOLLOWS, 

L LOW DENSITY 

M MEDIUM DENSITY 

H HIGH DENSITY 

E EVEN PARITY 

ODD PARITY 

1 DECIMAL(TRANSLATE) 

HARDWARE IS USED IF AVAILABLE* OTHERWISE STANDARD 
SOFTWARE CONVERSION ROUTINE IS USED (FD-BCd). THE 
'£♦ OPTION IS ASSUMED ONLY IF SOFTWARE USED. NOTE; 
IF EVEN PARITY MODE IS SPECIFIED WITHOUT THE 
FD-BCD CONVERSION* SHORT DATA BLOCKS MAY BE 
WRITTEN DUE TO THE FIELDATA MASTER SPACE (0) 
INTERNAL CODE OF 00 • 
B BINARY (NO TRANSLATE) 

THE 'FILENAME' FIELD IS USED TO DIRECT TAPE MOUNTING IF 
REQUIRED, AND FOR FILE CATALOGUING, 

THE 'DEVICE-TYPE' FIELD SPECIFIES THE REPOSITORY MEDIUM FOR THE 
FILE, THE LEGAL VALUES FOR THIS FIELD ARES 

F<f FASTRAND SIMULATED ON FH 432 

F8 FASTRAND SIMULATED ON FH 680 

F2 FASTRAND MODEL II 

F FASTRAND* TYPE INDEPENDENT 

FB FASTBAND 

T TAPE, TYPE INDEPENDENT 

C UNISERVOS VIIIC VIC AND IVC 

U UNISERVOS VIIIC AND VIC 

8C UNISERVO VIIIC 

6C UNISERVO VIC 

<+C UNISERVO IVC 

3A UNISERVO IIIA 

2A UNISERVO IIA 

THE 'F' OPTION IS ASSUMED IF THE DEVICE-TYPE FIELD IS VOID. IF A 
UNISERVO IS DEFINED AS THE QFlLE REPOSITORY MEDIUM THE REEL IS 
REWOUND WITH INTERLOCK WHEN QENDF IS ENCOUNTERED, 

ANY CONTROL STATEMENTS APPEARING BETWEEN QFILE AND QENDF ARE 
IGNORED BY THE SYSTEM, 
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NOTE: IF A ©FILE STATEMENT IS ENCOUNTERED WHILE IN THE QFILE 
MODEt THE RESULTANT ACTION IS DETERMINED BY A FILENAME 
COMPARISON OF THE FILE BEING GENERATED AND THE JUST 
ENCOUNTERED QFILE STATEMENT. THE ACTION TAKEN IS ONE OF THE 
FOLLOWING: 

FILENAMES UNEQUAL 

THE CURRENT FILE IS TERMINATED AS IF AN QENDF STATEMENT 
WERE ENCOUNTERED FOLLOWED BY A NEW ©FILE STATEMENT. 

FILENAMES EQUAL 

IF THE REPOSITORY MEDIUM FOR THE FILE IS MASS STORAGE* 
THE NESTED QFILE STATEMENT IS IGNORED t IF THE OUTPUT 
MEDIUM IS TAPE* THE CURRENT FILE IS CLOSED AS IF THE 
QENDF STATEMENT WERE READ EXCEPT THAT THE TAPE IS NOT 
REWOUND AND ONLY ONE TAPE MARK IS WRITTEN FOLLOWED BY 
THE NEW LABEL BLOCK. 

5.5.10. THE QENDF STATEMENT 

THIS CONTROL STATEMENT IS ONLY USED TO TERMINATE FILE 
GENERATION INITIATED WITH THE QFILE CONTROL STATEMENT. IF QENDF 
APPEARS IN THE CONTROL STREAM WITHOUT A PREVIOUSLY ENCOUNTERED 
QFILE STATEMENT* IT IS IGNORED BY THE SYSTEM. THE FORMAT OF THE 
QENDF STATEMENT IS 

QENDF COMMENT 

THIS STATEMENT CANNOT BE CONTINUED ON A SECOND LINE, 

5.5.11. THE QQUAL CONTROL STATEMENT 

THE QQUAL STATEMENT ALLOwS THE USER TO SPECIFY A FILE NAME 
QUALIFICATION FOR IMPLIED USAGE ON SUCCEEDING CONTROL STATEMENTS 
INVOLVING FILE NAMES. THE FORMAT OF THIS STATEMENT IS: 

QQUAL QUALIFIER 

WHERE • QUALIFIER • IS A SEQUENCE OF 12 OR FEwER CHARACTERS USED 
TO QUALIFY SUBSEQUENT FILE NAMES WHICH ARE HEADED BY AN 
ASTERISKS), THE •QUALIFIER' IS LIMITED TO THE CHARACTER SET 
A...Z* 0.,,9r «f AND $, AN EXAMPLE ON THE USE OF THE QQUAL 
STATEMENT FOLLOWS: 



QQUAL 



JIM 
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THE SUBSEQUENT STATEMENT: 

OFOR +FILEA, JOE/ABC 
WOULD BE INTERPRETED AS 

QFOR JIM*FILEA, JOE/ABC 

WHERE 'FOR' IS A CALL ON THE FORTRAN COMPILER AND THE SPECIf 
FICATIONS FIELD NAMES A PARTICULAR ELEMENT IN A PARTICULAR FILE 
(SEE SECTION ON PROCESSOR CALL STATEMENTS FOR METHOD OF 
REFERENCING AN ELEMENT). 
FURTHER , THE SUBSEQUENT STATEMENT; 

QFREE *P,*Q,*R 

WOULD BE INTERPRETED AS 

QFREE JIM*P*JIM*Q* JIM*R 

ANY NUMBER OF «QUAL STATEMENTS MAY APPEAR THROUGHOUT THE 
CONTROL STREAM. EACH WILL OVERRIDE THE EFFECT OF THE PREVIOUS 
ONE, 

5.6, PROCESSOR CALL STATEMENTS 



5.6.1. NOTATION FOR PROGRAM FILE ELEMENTS 

A CONSISTENT NOTATION IS USED THROUGHOUT THE SYSTEM TO 
REFERENCE ELEMENTS OF A PROGRAM FILE. USING THE COBOL SYNTAX 
DESCRIPTION NOTATION, A REFERENCE TO AN ELEMENT HAS THE FORM: 

CCCQUALIFIER3*]FILE, 3NAMEC /VERSIONS (CYCLE) 3 

AN EXTENSIVE SERIES OF DROPOUT RULES USUALLY ALLOW ABBREVIATION 
OF REFERENCES TO PROGRAM FILE ELEMENTS FROM THE FULL FORM SHOWN TO 
SOMETHING QUITE MANAGEABLE. 

THE OMISSION OF 'QUALIFIER' WITH THE ♦ *• PRESENT CAUSES THE 
OQUAL STATEMENT TO SUPPLY THE QUALIFIER USED, IF THE QQUAL 
STATEMENT HAS NOT OCCURRED, THE 'PROJECT' FIELD FROM THE ©RUN 
STATEMENT IS USED AS THE QUALIFIER. THE OMISSION OF BOTH THE 
'QUALIFIER' AND THE •*' CAUSES THE 'PROJECT' FIELD FROM THE I3RUN 
STATEMENT TO BE USED AS THE QUALIFIER, PROVIDED THE 'FILE', IF 
SPECIFIED, IS NOT AN 'ATTACHED' NAME WHICH POINTS TO A PARTICULAR 
FILENAME. IF THE 'FILE.' SUB-FIELD IS ALSO OMITTED, THEN THE RUN 
TEMPORARY PROGRAM FILE IS INTENDED, THE SUB-FIELD 'NAME' MUST 
ALWAYS BE PRESENT WHEN REFERRING TO AN ELEMENT, THE 'VERSION' 
SUB-FIELD IS REQUIRED ONLY IN THE CASE THAT MORE THAN ONE VERSION 
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OF A PARTICULAR ELEMENT EXISTS WITHIN THE PROGRAM FILE AS IS 
COMMON WHEN A PROGRAM IS IN CHECKOUT, 

AN 'F-CYCLE' NUMBER MAY BE ATTACHED TO 'FILE' FIELD SHOWN 
ABOVE, ITS USE IS SIMILAR TO THAT OF THE 'CYCLE? FIELD DISCUSSED 
BELOW AND IS DESCRIBED IN THE SECTION ON 'QASG STATEMENTS', 
LIKEWISE, THE TWO KEYS MAY BE ATTACHED TO THE 'FILE' FIELD, TftEIR 
USE AND DESCRIPTION ARE DESCRIBED IN THE SECTION ON »0ASG 
STATEMENTS' , (SECT, 5,5.i>. 

(ON THE VARIOUS CONTROL STATEMENTS, SUCH AS ©ADD OR QSTART, 
WHICH CAN SPECIFY EITHER A iFILE' OR AN 'ELEMENT' NAME A METHOD IS 
ESTABLISHED WHICH DISTINGUISHES BETWEEN THEM, A PERIOD FOLLOWING 
THE 'NAME' WILL SPECIFY A 'FILE', AND NO PERIOD WILL SPECIFY AN 
'ELEMENT' ). 

THE CYCLE NUMBER SERVES TO DIFFERENTIATE SUCCESSIVE UPDATES OF 
A SYMBOLIC ELEMENT. OMISSION OF THE CYCLE NUMBER WHEN REFERRING 
TO A SYMBOLIC ELEMENT IMPLIES THAT THE MOST RECENTLY CONSTRUCTED 
COPY IS INTENDED. A COMPACTING METHOD, AS DESCRIBED LATER, IS 
EMPLOYED TO PREVENT THE RETENTION OF SEVERAL CYCLES OF A SYMBOLIC 
ELEMENT FROM APPROPRIATING AN EXCESSIVE AMOUNT OF SPACE ON 
WHATEVER STORAGE MEDIUM IS EMPLOYED, SOME EXAMPLES wlLL HELP MAKE 
THIS A BIT CLEARER, 

SORT THE ELEMENT SORT IN THE RUN TEMPORARY FILE, 

COST*PROGtEDlT THE ELEMENT EDIT IN THE FILE COST*PROG, 

♦BACKUP. TLU/TWO VERSION TWO OF ELEMENT TLU IN FILE 

BACKUP. THE QUALIFIER FOR BACKUP IS 
TAKEN FROM THE qqUAL CONTROL CARD. 



PCF6,INTLU*0 



THE UTH GENERATION OF THE ELEMENT INTL 
IN THE FILE PCF6 BELONGING TO THE CURRENT 
PROJECT. 



THE NOTATION GIVEN HERE FOR PROGRAM FILE ELEMENTS DOES NOT 
PROVIDE COMPLETE IDENTIFICATION OF THE PARTICULAR DATA DESIRED 
SINCE AN ELEMENT CAN EXIST IN MORE THAN ONE FORM* FOR EXAMPLE, 
SOURCE LANGUAGE AND RELOCATABLE. THIS IS ONLY AN APPARENT 
AMBIGUITY, HOWEVER, SINCE IN ALL INSTANCES THE SYSTEM IS AWARE OF 
THE TYPE OF ELEMENT DESIRED. 

5.6,2, STATEMENT FORMAT 

THERE ARE SEVERAL SYSTEM PROCESSORS WHICH PROCESS A SOURCE- 
LANGUAGE ELEMENT TO PRODUCE A RELOCATABLE BINARY ELEMENT. THE 
GENERAL FORMAT OF THE STATEMENT FOR CALLING THESE PROCESSORS IS AS 
FOLLOWS! 

^PROCESSOR, OPTIONS ELEMENT!, ELEMENT2, ELEMENTS, .... 
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THE FIELD 'PROCESSOR' MAY CONTAIN ANY ONE OF THE ACRONYMS FOR, 
COB* ASM, ALG* PDP, OR WHATEVER IS AVAILABLE, IN WHICH CASE THE 
INDICATED PROCESSOR IS CALLED* 

THE FIELD 'OPTIONS' MAY CONTAIN ANY OF THE FOLLOWING LETTERS 
(IN ANY ORDER) WITH THE INDICATED RESULTS. 

A - ACCEPT THE RESULTS OF THE PROCESSING EVEN THOUGH 
ERRORS ARE DETECTED. 

X - ABORT THE REMAINDER OF THE RUN IF ANY ERRORS ARE 
DETECTED BY THE PROCESSOR. IF NEITHER A NOR X IS 
SPECIFIED* A BATCH RUN WILL CONTINUE BUT ANY ATTEMPT TO 
EXECUTE THE PROGRAM IN ERROR WILL BE INHIBITED, 

U - UPDATE. PRODUCE NEW CYCLE OF SOURCE LANGUAGE ELEMENT. 

I - INSERT. INTRODUCE SOURCE LANGUAGE INTO PROGRAM FILE 
FROM CONTROL STREAM. 

L - PRODUCE A COMPLETE PRINTED LISTING, 

N - SUPPRESS ALL PRINTING BY THE PROCESSOR. IF NEITHER 
L NOR N IS SPECIFIED* A PARTIAL LISTING WILL BE PRO- 
DUCED! ITS CONTENTS WILL DEPEND ON THE PARTICULAR 
PROCESSOR. 

S - PRODUCE SINGLE SPACED LISTING. 

Z - SUPPRESS THE FORMATION OF INFORMATION TO BE GIVEN TO 
THE DIAGNOSTIC SYSTEMt (COLLECTOR ONLY) 

W - LIST CORRECTION LINES BEING APPLIED. 



THE FIELD 'ELEMENT 1' SPECIFIES THE PARTICULAR PROGRAM FILE 
ELEMENT TO BE USED FOR THE SOURCE LANGUAGE TO BE PROCESSED, IT IS 
OMITTED IF THE SOURCE LANGUAGE COMES FROM LINES IMMEDIATELY 
FOLLOWING THE CONTROL STATEMENT. IF PRESENT* AND THERE IS NO I 
OPTION, THE LINES IMMEDIATELY FOLLOWING THE CONTROL STATEMENT ARE 
TAKEN TO BE CORRECTIONS TO THE SOURCE LANGUAGE ELEMENT, IE AN I 
OPTION IS PRESENT* THEN THE LINES FOLLOWING THE CONTROL STATEMENT 
ARE GIVEN TO THE PROCESSOR AND ARE INSERTED INTO THE PROGRAM FfLE 
AS WELL. 

THE FIELD 'ELEMENT 2' IS THE RELOCATABLE ELEMENT PRODUCED BY 
THE PROCESSOR. IF OMITTED* THE NAME OF THIS ELEMENT IS 
AUTOMATICALLY SUPPLIED BY THE PROCESSOR INVOLVED* AND IT IS 
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INSERTED INTO THE SAME FILE FROM WHENCE THE SOURCE LANGUAGE 
ELEMENT WAS OBTAINED OR, IF NONE, THE RUN-TEMPORARY FILE, IN THIS 
CASE, THE VERSION IS THE SAME AS THAT OF THE INPUT SOURCE NAME, IF 
ANY, 

THE FIELD ♦ ELEMENT 3' IS THE NAME OF THE SOURCE~LANGUAGE 
ELEMENT PRODUCED BY UPDATING THE INPUT SOURCE LANGUAGE ELEMENT, 
IF THIS FIELD IS VOID, NO UPDATED SOURCE LANGUAGE ELEMENT WILL BE 
PRODUCED UNLESS A U-OPTlON IS SPECIFIED, IN THAT CASE, A^ UPDATED 
ELEMENT IS PRODUCED, WITH THE SAME NAME AND VERSION AS THE INPUT 
ELEMENT, BUT WITH A CYCLE NUMBER ONE GREATER, NO 'ELEMENT 3* 
FIELD EXISTS WHEN THE I OPTION IS USED, 

FURTHER SPECIFICATIONS CAN BE PRESENT IN A PROCESSOR CALL 
STATEMENT TO INDICATE A PARTICULAR PROGRAM FILE NAME TO BE USED 
FOR LIBRARY RETRIEVALS, SUCH AS SOURCE LANGUAGE SEGMENT COPIES, 
PROC SAMPLES AND SUCH, IF UNSTATED, THESE FILES ARE ASSUMED TO BE 
THE SAME AS THE FILE CONTAINING THE INPUT SOURCE-LANGUAGE ELEMENT, 
OR LACKING THAT, THE RUN-TEMPORARY PROGRAM FILE, 

FOR THE THREE MOST COMMON CASES THE SPECIFICATIONS REDUCE TO 
TRIVIALITIES, IF SOURCE LANGUAGE IS COMING FROM THE CONTROL 
STREAM AND NO REFERENCE IS MADE TO PROGRAM FILES ON FASTRAND OR 
DRUM, THE PROCESSOR CALL STATEMENT (ASSUMING FORTRAN AS AN 
EXAMPLE) WILL REDUCE TO 

QFOR 



SOURCE LANGUAGE IMAGES 



IN THIS CASE, THE SOURCE-LANGUAGE PROGRAM IS COMPILED AND THE RE- 
SULTING RELOCATABLE ELEMENT PUT INTO THE RUN-TEMPORARY FILE, READY 
TO BE ACCESSED BY THE LOADER, 

A PROCESSOR MAY BE USED TO INTRODUCE A SOURCE~LANGUAGE ELEMENT 
INTO A PROGRAM FILE FOR THE FIRST TIME FROM THE CONTROL STREAM, 
IN THIS CASE THE I OPTION IS SPECIFIED AND THERE IS NO 'ELEMENT 3» 
FIELD, AS AN EXAMPLE, CONSIDER THE INITIAL PROCESSING OF THE 
ELEMENT WINDUP TO BE INSERTED INTO PROGRAM FILE PF3 f 

QFOR, I PF3. WINDUP 



SOURCE LANGUAGE IMAGES 
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IN THIS CASE PROGRAM FILE PF3 WOULD BE LEFT WITH THE SOURCE 

language and relocatable instances of element windup, 

if an update is being made to some element* say windup* in a 
program file* say pf3* then the processor call statement would 

read: 

QFORfU PF3, WINDUP 



SOURCE LANGUAGE CORRECTIONS 



IN THIS CASE* THE SOURCE-LANGUAGE ELEMENT SPECIFIED BY PF3 WINDUP 
IS UPDATED BY THE GIVEN CORRECTION LINES AND COMPILED. 

THE RESULTING RELOCATABLE ELEMENT IS INSERTED BACK INTO PROGRAM 
FILE PF3, ALONG WITH THE NEXT CYCLE OF THE SOURCE-LANGUAGE ELEMENT 
WlNDUPt IF THE INPUT SOURCE-LANGUAGE ELEMENT HAD A CYCLE NUMBER 
OF, SAY 72 » THE NEW SOURCE-LANGUAGE ELEMENT HAS A CYCLE NUMBER OF 
73, IN ORDER TO CONSERVE SPACE IN THE PROGRAM FILE* ONLY THE 
CORRECTION LINES WHICH CONVERTED CYCLE 72 TO CYCLE 73 ARE ADDED TO 
THE PROGRAM FILE. INDEED* IF FOR EXAMPLE* THREE CYCLES OF 
SOURCE-LANGUAGE ELEMENTS ARE BEING KEPT* THE PROGRAM FILE PF3 WILL 
CONTAIN BEFORE THE ABOVE STATEMENT IS EXECUTED* THE INFORMATION} 

WINDUP (70) COMPLETE ELEMENT 

CORRECTION LINES CONVERTING WINDUP (70) TO WlNDUp (71) 

CORRECTION LINES CONVERTING WINDUP (71) TO WlNDUp (72) 

AFTER COMPILING* PF3 CONTAINS: 

WINDUP (71) COMPLETE ELEMENT 

CORRECTION LINES CONVERTING WINDUP (71) TO WINDUP (72) 

CORRECTION LINES CONVERTING WINDUP (72) TO WlNDUp (73) 

THE NUMBER OF CYCLES RETAINED' SAY N* IS A SYSTEM STANDARD SET AT 
SYSTEM GENERATION TIMEl THUS* A COMPLETE ELEMENT AND THE N*l MOST 
RECENT SETS OF CORRECTIONS ARE KEPT. NORMALLY THIS WILL INVOLVE 
CONSIDERABLY LESS MASS STORAGE SPACE THAN EVEN TWO COMPLETE 
ELEMENTS AND PROVIDES CONSIDERABLY MORE FLEXIBILITY IN BACKING UP 
TO SOME PARTICULAR POINT IN THE HISTORY OF A PROGRAM, 

THE NUMBER OF CYCLES KEPT IS SET AT THE SYSTEM STANDARD (WHICH 
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CAN BE ALTERED AT SYSTEM GENERATION TIME, SEE SYSTEM GENERATION 
STATEMENTS - RETAIN CYCLES AND F-CYCLESf AND INITIAL SySTEM) , 
UNLESS SOME DIFFERENT NUMBER IS SPECIFIED BY THE PROGRAM FILE 
UTILITY ROUTINE FOR THE PARTICULAR ELEMENT OR PARTICULAR FJLE. 
THE MAXIMUM NUMBER OF CYCLES THAT CAN BE RETAINED IS LIMITED ONLY 
BY THE STORAGE SPACE AVAILABLE, ALTHOUGH THE PROCESS BECOMES 
INEFFICIENT FOR AN EXCESSIVE NUMBER OF CYCLES. IT IS POSSIBLE TO 
REFERENCE ANY PARTICULAR AVAILABLE CYCLE OF A SOURCE-LANGUAGE 
ELEMENT. SUPPOSE THAT CYCLES 70 THROUGH 72 OF WINDUP ARE 
AVAILABLE, THE PROCESSOR CALL STATEMENTS 



QFOR, U PF3 f WINDUP(70) 

WOULD CREATE A NEW CYCLE 71 AND WOULD DELETE CYCLE 72. 
OTHERHAND, THE PROCESSOR CALL STATEMENT: 

QFOR PF3.WINDUP(7I),,PF3.WINDUP/NEW 



ON THE 



WOULD LEAVE CYCLE 72 OF WlNDUP INTACT BUT WOULD PRODUCE AN 
ENTIRELY NEW SOURCE-LANGUAGE ELEMENT WINDUP/NEW WHICH WOULD HAVE A 
CYCLE NUMBER ONE INTEGER LARGER THAN THE LARGEST IN FILE PF3 FOR 
WlNDUP/NEWt IF ANY CYCLES OF THIS ELEMENT EXIST! IF NONE, A CYCLE 
NUMBER OF (I) IS ASSIGNED. IF THERE WERE ANY OTHER CYCLES OF 
WINDUP/NEWf THEY WOULD BE DELETED' REGARDLESS OF THEIR CYCLE 
NUMBERS. 

5.6.3. FORMAT OF CORRECTION LINES 

EACH PROCESSOR LISTS THE SOURCE LANGUAGE INPUT ON WHICH IT IS 
OPERATING. ON THIS LISTING, SUCCESSIVE LINES ARE LABELED BY 
SUCCESSIVE INTEGRAL NUMBERS. WHEN ALTERING A SOURCE-LANGUAGE 
ELEMENT IN A PROGRAM FILE* THESE NUMBERS ARE USED TO INDICATE 
WHERE CORRECTIONS ARE TO BE INSERTED. A LINE OF THE FORM; 

-N,M 

WITH THE ♦-• IN THE FIRST COLUMN INDICATES THAT SOURCE LINES 
»N» THROUGH »M» ARE TO BE REPLACED BY ALL SUCCEEDING LINES IN THE 
CONTROL STREAM UP TO THE NEXT LINE WITH A «-t IN COLUMN ONE* OR 
THE NEXT CONTROL STATEMENT, 

A LINE OF THE FORM; 



INDICATES THAT SUCCEEDING CORRECTIONS ARE TO BE INSERTED INTO 
THE SOURCE LANGUAGE ELEMENT FOLLOWING LINE K. 
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FOR EXAMPLE, THE CONTROL STREAM: 



QASMfU WEEKLY, REPORT 


-30,31 






CORRECTION 


LINE 


A 


-100,115 






•120 






CORRECTION 


LINE 


B 


CORRECTION 


LINE 


C 


CORRECTION 


LINE 


D 



WILL REPLACE LINES 30 AND 31 BY THE CORRECTION LINE A, DELETE 
LINES 100 THROUGH 115, AND INSERT CORRECTION LINES B, C AND D 
FOLLOWING LINE 120. 

WHEN CORRECTIONS FOLLOW A PROCESSOR CALL STATEMENT IN A CONTROL 
STREAM, THE SOURCE INPUT ROUTlNE(SIR) INTERPRETS A MINUS SIGN ♦-♦ 
IN THE FIRST COLUMN OF A LINE AS A CORRECTION LINE, IN CERTAIN 
SITUATIONS WHERE THE USER MAY HAVE DATA WITH THE t-t IN COLUMN 
ONE, THIS IS NOT DESIRABLE, THIS MIGHT HAPPEN WHEN MAKING 
CORRECTIONS TO A ©RUN OR (SA&D STREAM WITH THE I30ATA OR OELT 
PROCESSORS, THE USER MAY WISH TO INSERT A SET OF CORRECTIONS THAT 
ARE ACTUALLY CORRECTIONS FOR A PROCESSOR CALL IN THE ORUN OR QADD 
STREAM, THESE CORRECTIONS ARE NOT BE INTERPRETED UNTIL THE QRUN 
OR QADD IS PROCESSED, TO GET AROUND THIS PROBLEM* SIR IS PREPARED 
TO HANDLE THE FOLLOWING CORRECTION LINE: 

-=X 

WHICH SAYS FROM HERE ON> SIR IS TO USE »X» TO IDENTIFY CORRECTION 
LINES, tX» MAY BE 1,2, OR 3 CHARACTERS IN LENGTH BUT MUST NOT 
CONTAIN A SPACE OR NUMERIC CHARACTER, THE USER MAY CHANGE 
CORRECTION LINE IDENTIFIERS AS OFTEN AS HE WISHES BUT SIR WILL 
RECOGNIZE ONLY ONE IDENTIFIER AT A TIME, INITIALLY SIR IS SET TO 
RECOGNIZE •-• AS THE CORRECTION LINE IDENTIFIER, 

THE FOLLOWING EXAMPLE ILLUSTRATES THE USE OF IDENTIFIER 
CHANGES, 

QDATA FILElrFlLE2 

-2 FOLLOW LINE 2 

CORRECTIONS WITH CORRECTIONS, 



-=* 

♦11,13 
CORRECTIONS 

+++22 
CORRECTIONS 

QEND 



CHANGE IDENTIFIER TO *• 
DELETE LINES U,12*AND 13 
AND INSERT CORRECTIONS. 
CHANGE IDENTIFIER TO ♦♦+. 
FOLLOW LINE 22 
WITH CORRECTIONS, 



5,6,4. SYSTEM LIBRARIES (PROGRAM FILES) 

RELOCATABLE LIBRARY <SYS$*RLIB$> , THIS FILE CONTAINS 
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RELOCATABLE ELEMENTS AND PROCEDURE ELEMENTS AS NEEDED BY THE 
SYSTEM PROCESSORS (ASSEMBLER, COMPILERS! COLLECTOR* ETC,), THE 
USER MAY INCLUDE ADDITIONAL ELEMENTS, HOWEVER THE FILE EXISTS 
PRIMARILY AS A PLACE FqR STANDARD RELOCATABLE TO BE USED BY THE 
COLLECTOR IN PUTTING TOGETHER PROGRAMS AND AS A PLACE FOR STANDARD 
PROCEDURES TO BE PICKED UP BY THE ASSEMBLER AND COMPILERS, 
ABSOLUTE ELEMENTS AND SYMBOLIC ELEMENTS ARE NOT ALLOWED. THE 
COLLECTOR LOOKS AT RLIB* ONLY IF THE RELOCATABLE ELEMENT CANNOT BE 
FOUND IN THE TEMPORARY PROGRAM FILE, THE COLLECTOR NEVER LOOKS IN 
RLIBS FOR THE TRUNK OF A TREE* BUT ONLY ON TRYING TO SATISFY AN 
UNDEFINED EXTERNAL REFERENCE. THIS FILE IS VARIABLE IN LENGTH AT 
SYSTEM GENERATION TIME, THE USER WILL NEVER HAVE CAUSE TO 
REFERENCE THIS FILE BY NAME. 

SYSTEM LIBRARY (SYS$*LIB$>, THIS FILE CONTAINS ABSOLUTE 
ELEMENTS ONLY. THIS INCLUDES SYSTEM PROCESSORS LIKE THE COLLECTOR 
OR ASSEMBLER AS WELL AS THOSE ELEMENTS THAT MAY BE ADDED BY THE 
USER. LIB$ IS VARIABLE IN LENGTH AT SYSTEM GENERATION TIME, 

TEMPORARY PROGRAM FILE <PROjECT*TPF$) . THIS FILE IS CREATED 
AUTOMATICALLY BY THE EXECUTIVE WHEN A RUN IS INITIATED, THE USER 
DOES NOT HAVE TO SPECIFY THE FILE NAME SINCE A VOID FILENAME CAN 
BE USED TO REFERENCE THE FILE. THE FILE QUALIFIER IS TAKEN FROM 
THE PROJECT FIELD OF THE RUN STATEMENT, 

IF A FILENAME IS NOT GIVEN, THE ORDER IN WHICH THE EXECUTIVE 
SEARCHES PROGRAM FILES IS AS FOLLOWS; 

ON PROCESSOR CALL STATEMENT - LIBS, THEN TPF$ 
ON LINKS REFERENCE - LIB*, THEN TPP$ 

ON QXQT STATEMENT «* TPF$ ONLY 



IF A FILE OTHER THAN TPF$ IS INTENDED ON AN QXQT STATEMENT, THE 
FILENAME MUST BE GIVEN. AN EXAMPLE WOULD BE* 

QXQT SYS$*LIB$.PROGA 

WHERE THE PROGRAM 'PROGAf IS BEING EXECUTED FROM SYS$*LIB$. 

THE ORDER OF SEARCH USED BY THE COMPLILERS AND THE ASSEMBLER IN 
FINDING PROCEDURES IS AS FOLLOWS? 

FIRST THE FILE FROM WHICH THE SYMBOLIC ELEMENT WAS TAKEN, 
AND THEN RLIBS . 

THE SYSTEM GENERATION ROUTINE DISCUSSED LATER IN THIS MANUAL 
PROVIDES A MEANS OF AUGMENTING THE EXECUTIVE SYSTEM WITH NEW 
PROCESSORS, WITHIN THE FRAMEWORK PROVIDED BY THE SYSTEM, NEW 
PROCESSORS MAY BE APPENDED BY SPECIFYING THEIR NAMES AND 
CHARACTERISTICS WITH STATEMENTS TO THE SYSTEM GENERATION ROUTINE 
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(SEE SYSTEM GENERATION STATEMENTS - ADD PROCESSOR)* 
5.6.5. A GENERALIZATION 

THE USE OF A CONTROL STATEMENT OF THE FORM; 
QPROGRAM, OPTIONS SPECIFICATIONS 

TO INVOKE A PROCESSOR IS ONLY A PARTICULAR CASE OF A MORE 
GENERAL MECHANISM WITHIN THE EXECUTIVE SYSTEM. ANY SYMBOL IN THE 
♦PROGRAM* FIELD NOT OTHERWISE GIVEN SPECIFIC MEANING BY THE SYSTEM 
IS INTERPRETED AS A CALL ON AN ABSOLUTE PROGRAM BY THAT NAME TO BE 
TAKEN FROM THE SYSTEM LIBRARY! THAT IS, THE fPROGRAM' FIELD WOULD 
BE INTERPRETED AS THE ABSOLUTE ELEMENT: 

SYS$*LIB$. PROGRAM 

WHERE •SYSSxLlBS' IS THE IMPLIED FILE NAME AND 'PROGRAM* IS THE 
NAME OF THE ELEMENT TO BE EXECUTED. NO VERSION AMBIGUITY MAY 
EXIST. A FURTHER GENERALIZATION IS POSSIBLE BY CODING IN THE 
COMMAND FIELD THE ENTIRE SPECIFICATION OF AN ABSOLUTE ELEMENT 
DEFINING ITS RESIDENCE IN A FILE. AN EXAMPLE WOULD BE: 

©USER*FILE,PROGfP ABC 

WHERE fPROGf FROM THE FILE »USER*FILE» IS EXECUTED AS A 
PROCESSOR. THE COMPLETE FORM OF ELEMENT NOTATION MAY BE USED. 

THE •OPTIONS' FIELD AND THE 'SPECIFICATION' FIELD OF THE 
CONTROL STATEMENT ARE MADE AVAILABLE TO THE PROGRAM REFERENCED, 
BUT THE SERVICES OF THE PROCESSOR INTERFACE ROUTINES ARE NOT 
AVAILABLE UNLESS THE PROGRAM HAS BEEN SPECIFICALLY DESIGNATED AS A 
PROCESSOR AS DESCRIBED IN THE PRECEDING SECTION. 

5.7. PROGRAM EXECUTION STATEMENTS 

THE PROGRAM EXECUTION STATEMENTS ARE USED TO CONTROL THE 
CONSTRUCTION, RUNNING, AND DIAGNOSIS OF A PROGRAM CREATED BY A 
USER. 

5,7.1. THE QMAP STATEMENT 

THE MAP STATEMENT IS USED FOR CALLING THE COLLECTOR TO COLLECT 
A SERIES OF RELOCATABLE PROGRAMS FROM ONE OR MORE PROGRAM FILES 
AND TO COMBINE THEM INTO An EXECUTABLE PROGRAM. THE FORMAT OF 
THIS STATEMENT IS: 

QMAP, OPTIONS ELEMENT I, ELEMENTS, ELEMENT3 



UP-4144 



UNIVAC 1108 EXECUTIVE 
PROGRAMMER'S REFERENCE 



SECTION: 



66 



THE 'OPTIONS' FIELD IS ESSENTIALLY THE SAME AS FOR A PROCESSOR 
CALL STATEMENT. THE •ELEMENT* FIELDS ARE USED TO SPECIFY THE 
PROGRAM FILE ELEMENTS TO BE USED IN THE ALLOCATION PROCESS, A 
DETAILED DESCRIPTION OF THE fflMAP STATEMENT AND EXAMPLES OF ITS USE 
ARE INCLUDED IN THE SECTION ON THE COLLECTOR, 

5.7.2. THE QXQT STATEMENT 

THE I3XGT STATEMENT IS USED TO INITIATE THE EXECUTION OF AN 
ABSOLUTE PROGRAM PREPARED BY THE COLLECTOR. IT HAS THE FORMAT: 



QXQTrOPTlONS 



ELEMENT 



THE OPTIONS SUB-FIELD MAKES A 26-BIT MASK (EACH BIT THAT IS SET 
REPRESENTING THE ALPHABETIC CHARACTER A...Zt FROM RIGHT TO LEFT* 
THAT WAS SPECIFIED) AVAILABLE TO THE PROGRAM THROUGH An EXECUTIVE 
REQUEST FUNCTION. THE 'ELEMENT' FIELD OF THE STATEMENT NAMES THE 
PROGRAM FILE ELEMENT TO BE EXECUTED. IF IT IS OMlTTEDi THE 
ELEMENT CREATED BY THE PRECEDING ©MAP STATEMENT IS EXECUTED. IF 
THERE IS NO PRECEDING 0MAP STATEMENT, THE RELOCATABLE ELEMENTS IN 
THE TEMPORARY FILE ARE COLLECTED AND THE RESULTING PROGRAM IS 
EXECUTED. 

DATA CARDS TO BE INPUT BY THE PROGRAM MAY FOLLOW THE QXQT 
STATEMENT. THE PROGRAM USES THE SYSTEM REFERENCE »READ$» IN 
GAINING ACCESS TO ALL IMAGES PRIOR TO THE NEXT EXECUTIVE CONTROL 
STATEMENT. WHEN AN EXECUTIVE CONTROL STATEMENT (OTHER THAN AN 
QEOF, SEE BELOW) IS DETECTED BY READS p FURTHER READING BY THE 
USEH (OR PROCESSOR) IS INHIBITED AND AN END-OF-DATA RETURN IS 
GIVEN. THOSE IMAGES NOT REQUESTED BY THE PROGRAM ARE BYPASSED 
WHEN THE PROGRAM IS FINISHED (MESSAGE DENOTING THIS IS PLACED In 
RUN PRINT FILE). AN EXAMPLE OF THE USE OF THE QXQT STATEMENT 
WOULD BE 

QXQTtBA FILE1. PAYDAY 

USER*DATA IMAGES 

EMDED § BY NEXT CONTROL STATEMENT 

WHERE THE OPTIONS FOR CONTROLLING THE PROGRAM ARE »B» AND 'A', 
THE FILE 'QUALIFIER' IS TAKEN AS THE 'PROJECT-ID' # THE 'FILEf 
PORTION OF THE 'EXTERNAL' FILE NAME IS 'FILE1', AND THE ELEMENT TO 
BE EXECUTED IS 'PAYDAY' > TAKEN FROM «FILE1». IF THE ELEMENT TO BE 
EXECUTED IS IN THE RUN-TEMPoRARY FILE* THE FILE NAME IS NOT 
NEEDED. IF SUCH WERE THE CASE f AND OPTIONS WERE NOT REQUIRED* 
THEN THE ABOVE QXQT STATEMENT WOULD REDUCE TO 2 
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QXQT PAYDAY 

ADDITIONAL EXAMPLES OF THE QXQT STATEMENT ARE GIVEN IN THE SECTION 
ON THE COLLECTOR. 

5,7,3, THE OEOF STATEMENT 

THE QEOF STATEMENT IS USED AS A FILE DIVIDER (GENERAL SENTINEL) 
WITHIN THE DATA STREAM WHICH FOLLOWS THE QXQT STATEMENT(OR 
PROCESSOR CALL STATEMENT). IT IS THE ONLY CONTROL STATEMENT THAT 
CAN BE BYPASSED(READ) BY A USER PROGRAM. THE FORMAT OF THE QEOF 
STATEMENT IS 

OEOF S 



WHERE tS» IS A ONE-CHARACTER SENTINEL TO BE PASSED TO THE 
REQUESTING PROGRAM AT THE TIME THE STATEMENT IS REQUESTED. WHEN 
THE QEOF IS DETECTED BY READS r AN ABNORMAL RETURN IS MADE TO THE 
REQUESTOR WITH THE CHARACTER FOUND AT 'St MADE AVAILABLE. A 
SUBSEQUENT REQUEST WILL CAUSE THE NEXT IMAGE TO BE TRANSMITTED, 
AN QEOF IS NEVER TRANSMITTED AS SUCH, 

FOR THE EXACT MANNER OF USING QEOF STATEMENTS AND DETECTING 
END-OF-DATAt THE READER SHOULD SEE THE SECTION ON READS, 

AN EXAMPLE WHERE THE QEOF STATEMENT IS USED IS: 
QXQT PROGX 

data'of PART X 

QEOF A 

DATA* OF PART 2 

QXQT PROGY 

ALL CARDS BETWEEN THE TWO QXQT STATEMENTS ARE TO BE INPUT BY 
PROGX, THE QEOF STATEMENT SERVES AS A MARKER BETWEEN THE TWO 
FILES. 

NOTE: THE QEOF CONTROL STATEMENT IS FIXED IN FORMAT. THE 
SENTINEL RETURNED TO THE USER IS THE SIXTH CHARACTER 
OF THE IMAGE, ANY CHARACTER IS A LEGAL SENTINEL, 
E.G. AN QEOF CARD IS WRITTEN 

COLUMN ...... 123456 

CHARACTER,.. QEOF S 
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5,7.<f, THE QPMD STATEMENT 

THE QPMD STATEMENT MAY BE USED TO OBTAIN A POSTMORTEM DUMP OF 
ALL OR PART OF THE CORE STORAGE USED BY AN EXECUTION TASK. THE 
FORMAT OF THIS STATEMENT MAY TAKE ONE OF TWO FORMS? 



QPMD * OPTIONS NAME1 * NAM&2 * NAME3 * . . . * NAMEN 



or: 

qpmdf options name*start*length*format 

detailed discussions of each of these forms are given in the 
section on diagnostic aids, hence only a brief summary is given at 
this point, all qpmd statements following an execution are 
honored until a control statement is encountered which is not a 
conditional control statement < i.e. * qsetc* 8t£st or qjump) or a 
qpmd statement (any other statement will cause the termination &f 
the pmd mode). the available 'options' are divided into two 
classes-special and standard. if a special option is used* the 
first form of the qpmd statement is required* and 'name!'* 
•names'* etc.* are control* segment* or element data description 
elements which are to be dumped according to the 'options' 
specified. if only standard options are specified* the second 
form is used. the field 'name' may specify an element or segment 
to be dumped* or it may be void* in which case all of the userfs 
area of core is dumped. if 'name* is specified' 'start' and 
•length' specify an area of the element or segment to be dumped* 
and 'formatt specifies a format to be used for the dump listing. 

standard options allow for conditional dumps* depending upon 
the termination of the run* for changed-word dumping* and for 
dumping all of blank common. special options allow for dumping 
all of an element or segment* or only bank i or bank 2 portions of 
an element; and for specifying only elements which are not to be 

DUMPED, 



5.8, CONDITIONAL STATEMENTS 



5.8.1, PURPOSE OF CONDITIONAL STATEMENTS 

THE CONDITIONAL STATEMENTS ARE SET APART FROM OTHER EXECUTIVE 
CONTROL STATEMENTS BECAUSE THEY ARE SPECIAL-USE FEATURES AND NEED 
NOT BE OF CONCERN IN MANY APPLICATIONS, 

THE CONDITIONAL CONTROL STATEMENTS ARE USED TO ACCOMPLISH 
DYNAMIC ADJUSTMENT OF THE CONTROL STREAM AS IT IS BEING EXECUTED. 
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A COMMON 'CONDITION' WORD IS MAINTAINED BY THE SYSTEM THROUGHOUT 
THE COURSE OF A RUN. THE VALUE IN THE 'CONDITION* WORD IS 
REFERENCED (TESTED OR SET) FROM WITHIN THE CONTROL STREAM VIA THE 
CONDITIONAL STATEMENTS, CAUSING PORTIONS OF THE STREAM TO BE 
BY-PASSED. IN ADDITION* ALL USER PROGRAMS WITHIN THE RUN AND 
THE EXECUTIVE HAVE THE ABILITY TO ACCESS THE WORD AND/OR RESET 
THEIR RESPECTIVE THIRDS(SEE THE SECTION ON THE 'CONDITION! WORD). 
THIS METHOD MAY CAUSE THE USER PROGRAM TO TAKE DIFFERENT PATKS 
AND/OR TO SET PARTS OF THE WORD SUCH THAT PORTIONS OF THE CONTROL 
STREAM ARE SKIPPED. THIS CONDITIONAL NETWORK ALLOWS A GIVEN 
CONTROL STREAM TO PRODUCE MUCH DIFFERENT RESULTS WITH ONLY A 
SLIGHT MODIFICATION TO THE STREAM OR WITH NO MODIFICATION IF TNE 
EFFECTIVE STREAM IS DICTATED BY USER PROGRAMS REACTING TO STIMULI 
SUCH AS AMOUNT OF DATA* DAY OF MONTH f TIME OF DAY* ETC t 

5.8.2. STATEMENT LABELS 

THE EXECUTIVE LANGUAGE IS SUCH THAT CONTROL STATEMENTS MAY BE 
LABELED. THIS FEATURE IS PROVIDED IN ORDER TO ALLOW FUNCTIONS 
(STATEMENTS) TO BE SKIPPED WITH CONTROL BEING PASSED TO A 
STATEMENT WITH A PARTICULAR LABEL. THE OJUMP CONTROL STATEMENT 
(DESCRIBED LATER) IS USED TO MOVE CONTROL TO A STATEMENT WITH A 
PARTICULAR LABEL. 

AS DESCRIBED IN THE FIRST PART OF THIS CHAPTER* THE LABELED 
EXECUTIVE CONTROL STATEMENT HAS THE FORMAT 

I3LABEL; COMMAND* OPTIONS SPEC1* SPEC2f . . . tSPECN COMMENT 

WHERE THE LABEL IS LIMITED TO SIX CHARACTERS FROM THE 
ALPHANUMERIC SET(A. . .Z* 0. . .9) f BEGINS WITH AN ALPHABETIC* AND IS 
IMMEDIATELY FOLLOWED BY THE COLON(;). 
AN EXAMPLE OF AN OXQT STATEMENT THAT IS LABELED IS 

OAUQT PROGX 

WHERE 'At IS THE LABEL AND ' PROGX t IS THE ELEMENT TO BE 
EXECUTED. 

A LABEL SPECIFICATION ON CERTAIN CONTROL STATEMENTS IS 
MEANINGLESS AND WILL BE IGNORED. THOSE STATEMENTS WHICH FALL INTO 
THIS CLASS ARE* QRUNriilEOFtOFILEf QENDF* AND flCOL. 

A LABEL (OR LABELS) MAY BE ATTACHED TO AN EXISTING CONTROL 
STATEMENT WITHOUT PHYSICALLY CHANGING THE STATEMENT BY USE 0$ 
THE QLABEL STATEMENT (SEE BELOW). 

5.8.3. THE LABEL STATEMENT 

A LABEL CAN BE PLACED ON AN EXISTING CONTROL STATEMENT BY 
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PLACING A QLABEL STATEMENT IMMEDIATELY PRECEDING THE EXISTING 
STATEMENT. THE FORMAT OF THE STATEMENT IS 

QLABEL : 

WHERE 'LABEL' IS THE TAG TO BE ATTACHED. IF A LABEL IS ALSO 
PRESENT ON THE EXISTING STATEMENT* THE STATEMENT IS RECOGNIZED BY 
BOTH LABELS. IF MORE THAN ONE QLABEL STATEMENT IS PRESENT, ALL 
ARE ATTACHED. AS AN EXAMPLE * THE QXQT STATEMENT BELOW CAN BE 
REFERENCED BY BOTH THE LABEL 'A'* AND THE LABEL 'B', 



QAJ 
QBJXQT 



PROGX 



IF THE SAME LABEL APPEARS MORE THAN ONCE WITHIN A RUN* THE 
FIRST FORWARD OCCURRENCE IS TAKEN AS THE PROPER LABEL. 

5.8,4, THE 'CONDITION' WORD 

THE SYSTEM MAINTAINS A 'CONDITION' W0RD(C0MPUTER WORD OF 36 
BITS) FOR EACH ACTIVE RUN, THE 'CONDITION* WORD IS SET TO ZERO AT 
THE BEGINNING OF A RUNUN THE ABSENCE OF A 'SET' SPECIFICATION ON 
THE QSTART STATEMENT), THIS WORD IS DIVIDED INTO THREE PARTS FROM 
LEFT TO RIGHT, THE LEFT THIRD MAY BE SET BY THE EXECUTIVE 
ONLY(FOR ERROR CONDITIONS* ETC.)* THE MIDDLE THIRD MAY BE SET 
EXTERNALLY IN THE CONTROL STREAM VIA QSETC* AND THE RIGHT THIRD IS 
SET BY THE INTERNAL USER PROGRAM VIA AN INTERNAL REFERENCE TO 
SETCS. USER PROGRAMS CAN RETRIEVE THE ENTIRE WORDCVIA AN 
INTERNAL REFERENCE TO COND$) AND THE WORD CAN BE TESTED FRQM 
WITHIN THE CONTROL STREAM* CAUSING BRANCHING TO A PARTICULAR 
STATEMENT* VIA THE QTEST CONTROL STATEMENT, A ©JUMP STATEMENT IS 
PROVIDED FOR BRANCHING WHEN A PARTICULAR TEST IS MET, 

THE STATE OF THE 'CONDITION' WORD* WHETHER SET FROM THE CONTROL 
STREAM OR BY USER PROGRAMS* CAN BE MONITORED AT ANY POINT WITHIN A 
RUN TO DECIDE HOW THE RUN SHOULD BEST PROCEED. 



5.8,5. THE QSETC STATEMENT 

THE QSETC CONTROL STATEMENT IS USED TO STORE(SET) A VALUE IN 
THE SECOND THIRD OF THE 'CONDITION' WORD, THE FORMAT OF THE 
STATEMENT IS 

QSETC VALUE/J 

WHERE 'VALUE' MUST BE SPECIFIED AND 'J' IS OPTIONAL BUT ASSUMED 
TO BE T2 IF ABSENT. THE 'VALUE' SUB-FIELD CONTAINS A POSITIVE* 
DECIMAL NUMBER NOT TO EXCEED 4 OIGITS. IT IS TREATED AS 36 
BITS(RIGHT JUSTIFIED* ZERO FILLED) PRIOR TO THE PARTIAL-WORD STORE 
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IN THE 'CONDITION* WORD* IF THE MAGNITUDE OF THE NUMBER IS 
GREATER THAN CAN BE CONTAINED IN THE 'J' DESIGNATED PORTION OF THE 
•CONDITION' WORDf THE RUN IS TERMINATED* 

ALLOWABLE 'J' DESIGNATORS ARE5 



T2 
S3 
St 



MIDDLE THIRD 

THIRD SIXTH FROM LEFT 

FOURTH SIXTH FROM LEFT 



EXAMPLES OF THE tiSET STATEMENT ARE 

QSETC 6 

WHERE THE SECOND THIRD OF THE 'CONDITION' WORD IS SET TO 6 OR 
0006, AND 

QSETC 10/S3 

WHERE THE THIRD SIXTH IS SET TO XZ OCTALt WITH THE REST OF THE 
WORD LEFT UNDISTURBED. 

5.8.6, THE ©JUMP STATEMENT 

THE QJUMP CONTROL STATEMENT IS USED WHEN STATEMENT EXECUTION IS 
TO BE BRANCHED TO A PARTICULAR LABELED STATEMENT. THE FORMAT OF 
THE STATEMENT IS 

QJUMP LABEL 

WHERE 'LABEL' APPEARS AS A LABEL ON A SUBSEQUENT CONTROL 
STATEMENT* OR IS A NUMERIC (N) SPECIFYING THAT CONTROL IS TO BE 
PASSED TO THE NTH CONTROL STATEMENT THAT FOLLOWS , EXCEPT THAT 
THOSE STATEMENTS WHICH CANNOT HAVE LABELS ARE NOT CONSIDERED IN 
THE COUNT. NOTE THAT THE QJUMP STATEMENT MUST REFERENCE IN THE 
FORWARD DIRECTIONCTO A STATEMENT NOT YET PROCESSED). A NUMERIC OF 
ZERO(0) IS ILLEGAL. 

5.8.7. THE QTEST STATEMENT 

THE QTEST CONTROL STATEMENT IS USED TO TEST THE VALUE OF THE 
'CONDITION' WORD FOR THE PURPOSE OF SELECTING PARTICULAR CONTROL 
STATEMENTS TO BE EXECUTED(OR SKIPPED), THE FORMAT OF THE QTEST 
STATEMENT IS 

QTEST F/ VALUE/ J r F/ VALUE/ J r • , • 

WHERE tVALUE' CONTAINS A POSITIVE, DECIMAL NUMBER NOT EXCEEDING 
XZ DIGITS, THE 'J' FIELD IS OPTIONAL AND WHEN IT IS NOT SPECIFIED 
THE MIDDLE THIRD IS ASSUMED. 
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ALLOWABLE 'J' 


DESI 


GNATORS AR£: 


W 




WHOLE WORD 


HI 




LEFT HALF 


HZ 




RIGHT HALF 


Tl THRU 


T3 


LEFT THIRD THRU RIGHT THIRD 


SX THRU 


S6 


LEFT SIXTH THRU RIGHT SIXTH 



THE 'F» FIELD(FUNCTION FIELD) SPECIFIES THE TEST TO BE MADE. 
IF MORE THAN ONE FUNCTION APPEARS ON THE STATEMENT, SCANNING 
CONTINUES UNTIL A TEST IS MET OR ALL FUNCTIONS ARE EXHAUSTED, THE 
CONTROL STATEMENT IMMEDIATELY FOLLOWING THE QTEST STATEMENT WILL 
BE SKIPPED IF A TEST IS MET* OTHERWISE, IT WILL BE EXECUTED, 
ALLOWABLE FUNCTIONS ARE; 

TE TEST EQUAL 

(SKIP THE NEXT CONTROL STATEMENT IF THE 
•Jt DESIGNATED PORTION OF THE t CONDITION t 
WORD IS EQUAL TO ' VALUE ' OR IN SIMPLER 
TERMS* SKIP IF C EQUALS V) 

TNE TEST FOR NOT EQUAL 

(SKIP IF C NOT EQUAL TO V) 

TG TEST FOR GREATER 

(SKIP IF C GREATER THAN V) 

TLE TEST FOR LESS THAN OR EQUAL 

(SKIP IF C LESS THAN OR EQUAL TO V> 

THE SPECIFIED LVALUE* IS INTERPRETED IN THE SAME MANNER AS FOR THE 
OSET STATEMENT (FULL 36 BITS), HOWEVER IT WILL APPEAR NEGATIVE IF 
THE UPPERMOST BIT IS SET, THIS IS ALSO TRUE FOR THE 'CONDITION* 
WORD WHEN THE ENTIRE WORD OR A THIRD IS BEING TESTED, 

NOTE; THE OSETC STATEMENT IS EQUIVALENT TO THE 

MACHINE INSTRUCTION 'STORE AMSA) WHERE THE 36 BIT 
♦VALUE' IS FOUND IN THE »At CONTROL REGISTER, 

THE TEST FUNCTIONS ARE EQUIVALENT TO THE MACHINE 
INSTRUCTIONS 'TE,TN£,TG, AND TLE' WHERE THE 36 BIT 
•VALUE' IS IN THE CONTROL REGISTER, 

AN EXAMPLE OF THE USE OF THE QTEST CONTROL STATEMENT WOULD BE J 

QTEST TE/6/T2fTG/12/H2 
QXQT PROGX 

IF THE MIDDLE THIRD OF THE ^CONDITION' WORD IS EQUAL TO 6* OR IF 
THE RIGHT HALF IS GREATER THAN 12, THE I3XQT STATEMENT WOULD BE 
SKIPPED, OTHERWISE IT WOULD BE EXECUTED* 

CONSIDER THE FOLLOWING RUN WHICH UTILIZES ALL THREE OF THE 
CONDITIONAL CONTROL STATEMENTS (fiSETC, QTEST AND GvJUMPh 
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QRUN ID6 f PRO J I , 88829<f , iO 
QSETC 6 



INITIAL SET OF 'CONDITION* WORD 



• • • • t « 

QTEST 


TE/6 


QXQT 


PROGX 


MMfl 




QTEST 


TE/6,TE/3 


QJUMP 


2 


QJUMP 


A 


QTEST 


TE/8,TE/4 


QJUMP 


3 


QSETC 


<♦ 


QJUMP 


B 


QTEST 


TE/9 


QJUMP 


C 


QXQT 


PRQGY 



• t • • 

QAlXQT 



PR06A 



• • • ♦ 

QB:XQT 



PROGB 



QC;XQT 
QFIN 



prqgc 



BY CHANGING THE VALUE (NOW 6) ON THE INITIAL QSETC STATEMENT* THE 
RUN CAN BE MADE TO PRODUCE DIFFERENT RESULTS, AS THE RUN IS NOW 
'SET', THE PROGRAMS A, B AND C WILL BE EXECUTED^ IF THE INITIAL 
♦SET' VALUE WERE 3, THEN PROGRAM X WOULD ALSO BE EXECUTED t IF 8 
OR tff PROGRAMS Y AND A WOULD BE SKIPPEDt IP 9# ALL PROGRAMS ARE 
EXECUTED, IF SOME OTHER NUMBERt PROGRAMS Y, A AND B ARE SKIPPED, 

ALTHOUGH NOT SHOWN IN THE EXAMPLE, IT IS IMPORTANT TO NOTE THAT 
PROGX , IF EXECUTED, COULD HAVE SET SOME PART OF THE RIGHT THIRD OF 
THE t CONDITION' WORD. IN THE EXAMPLE ABOVEf THIS WOULD NOT HAVE 
AFFECTED THE PATHS TAKEN, BUT IF ANY PART OF THIS THIRD WERE 
TESTED VIA QTEST, IT WOULD HAVE HAD A PART IN DETERMINING WHETHER 
THE TESTS WERE MET OR NOT. THE SAME IS TRUE CONCERNING THE 
EXECUTIVE THIRD. 



5,9, STATEMENT SYNTAX ERROR DIAGNOSTICS 



WHILE THE CONTROL STATEMENT INTERPRETER IS CONVERTING THE 
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1. 


XX 


2. 


XX 


3, 


XX 


<*. 


XX 


5. 


XX 


6. 


XX 



CONTROL, STATEMENTS FROM EXTERNAL TO INTERNAL FORMAT * It PERFORMS A 
SYNTAX CHECK ON EACH STATEMENT. BELOW ARE THE ERROR MESSAGES THAT 
MAY OCCUR ON THE PRINTER* IMMEDIATELY FOLLOWING THE STATEMENT* 
WHEN A SYNTAX ERROR IS DETECTED. 

ILLEGAL COMMAND 

ILLEGAL OPTION Z 

ILLEGAL CHARACTER Z 

MAX NUMBER OF CHARACTERS EXCEEDED 

MAX NUMBER OF FIELDS OR SUB-FIELDS EXCEEDED 

REQUIRED FIELD OR SUB-FIELD MISSING 

WHERE * 

XX* = THE CHARACTER POSITION AT WHICH THE ERROR WAS 
DETECTED. 
Z = THE ILLEGAL CHARACTER OR OPTION. 

5.i0. STATEMENT FORMAT SUMMARY 

THE EXECUTIVE CONTROL STATEMENTS ARE SUMMARIZED BELOW. 

QRUNf PRIORITY/RUN-OPTIONS RUN-IDt ACCOUNTING* PROJECT* I 

RUNNING-TIME/DEADLINE*PAGES/CARDS*START-TIME 
QFIN 

OLOG INFORMATION 

@MSG> OPTIONS MESSAGE . COMMENTS 
QHDG*0PTI0NS HEADING TEXT 
@ADD FILENAME • COMMENTS 
QSTART NAME* SET 
OR QSTART*PRIORITY/RUN-OPTlONS NAME*SET*RUN-ID* ACCOUNTING* I 
PR0JECT*RUNNING-TIME/DEADLINE*PAGES/CARDS*START-TIME 
QSYM*OPTIONS FILENAME * TYPE* SYMBIONT* FILE-LABELS 

QCOL*OPTlONS XX 

QCKPT*0PTI0NS FILENAME 

0RSTART, PRIORITY/OPTION RUNID, ACCOUNTING* FILENAME* CKPY## REEL 

I3ASG*0PTI0NS NAME/KEYl/KEY2*TYPE/RESERVE/GRANULE/MAXlMUM 

QASG*OPTIONS NAME/KEY1/KEY2*TYPE/UNITS/L0G/N0ISE* * 

REEL1/REEL2/ . . . /REELN 
QASG NAME* TYPE/LOCATIONS 
QASG * OPTIONS NAME * TYPE 

I3MODE* OPT IONS NAME/NOISE (TAPE ONLY) 

OCAT*OPTlONS NAME/KEYi/KEY2*TYPE/UNITS/L0G/N0lSE*l 
REEL1/REEL2/. . ./REELN 
OR OCAT# OPTIONS NAME/KEY1/KEY2, TYPE/RESERVE/GRANULE 
QFREE* OPTIONS NAME1,NAME2* . • . *NAMEN 
QUSE I NTERNAL * EXTERNAL 
QELT » OPTI ONS ELEMENT1 * ELEMENT2 * SENTINEL 
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OR 



QDATAt OPTIONS FILENAMEJL*FILENAME2#SENTlNEL 

QEND SENTINEL 

OFlLEf OPTIONS FILENAME* OEVICE-TYPE 

QENDF 

OQUAL QUALIFIER 

QPROCESSORf OPTIONS ELEMENT! , ELEMENTS* ELEMENT3, . . . 

QMAPf OPTIONS ELEMENT! fELEMENT2f ELEMENTS 

QXQTrOPTlONS ELEMENT 

©EOF S 

QPMOf OPT IONS 

QPMDtOPTIONS 

qlabel: 
(3setc value/j 
qjump label 

«TEST F/VALUE/JpF/VALU£/J# t • • 



NAMEfSTART»LENGTHf FORMAT 
NAME1#NAME2*NAME3, f9v »NAMEN 
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6.1, BATCH PROCESSING 
6.1,1, RUN PREPARATION 

THE ACTIVITIES REQUIRED FOR SUBMITTING RUN INPUT TO THE 1108 
EXECUTIVE SYSTEM FOR PROCESSING INCLUDE THE FOLLOWING: 

1) PREPARATION OF THE NECESSARY PROGRAM DECKS AND DATA 
CARDS) 

2) PREPARATION OF EXECUTIVE CONTROL STATEMENTS WHICH WILL 
DIRECT THE PROCESSING! AND 

3) PREPARATION OF ANY ADDITIONAL EXECUTIVE CONTROL 
STATEMENTS NEEDED TO SPECIFY FACILITIES ASSIGNMENTS, 
POST MORTEM DUMPS DESIRED i ETCt 

THIS INFORMATION IS THEN INPUT BY THE USER IN THE ORDER WHICH 
WILL INSURE PROPER PROCESSING OF THE RUN, 

6. It 1,1, TYPICAL RUN INPUT ARRANGEMENT 

TO ACQUAINT THE USER WITH THE OPERATION OF THE SYSTEM* A 

TYPICAL ARRANGEMENT OF RUN INPUT IS ILLUSTRATED BELOWI SECTIONS 

SUBSEQUENT TO THIS EXAMPLE REFER TO THIS RUN SETUP OCCASIONALLY, 
FOR PURPOSES OF ILLUSTRATION t 

QRUN AK«W888>0PTICS,5»75 
QASGrT ATMOSrTt A3<U 

QFOR 



FORTRAN SOURCE 
t • t # # 

qxqt 



t • • • t 

DATA 

• 1 1 1 • 

QPMD 
QFIN 
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THIS PARTICULAR RUN WILL RESULT IN A FORTRAN COMPILATION* 
FOLLOWED BY THE EXECUTION OF THE PROGRAM CONSTRUCTED! AND THEN BY 
A POST-MORTEM DUMP. THE PROGRAM EXECUTED IS SUPPLIED DATA FROM 
THE CONTROL STREAM AND FROM AN INPUT TAPE OPTIC*ATMOS WHICH IS ON 
REEL A341, NOTE THE MANNER IN WHICH THE DROPOUT RULES REDUCE THE 
COMPLEXITY OF THE CONTROL STATEMENTS, THIS RUN INVOLVES SIX 
TASKS: THE FIRST THREE ARE CALLS ON THE SYSTEM PROCESSORS! TH| 
LAST THREE ARE THE ALLOCATION* EXECUTION, AND DUMPING OF THE 
PROGRAMt 



AS A SOMEWHAT MORE COMPLEX EXAMPLE* SUPPOSE THAT A PROGRAM FILE 
OPTICSSPROGS CONTAINS A COLLECTION OF SOURCE LANGUAGE AND THE 
CORRESPONDING RELOCATABLE ELEMENTS, WHICH COMBINE TO FORM A 
PROGRAM WHICH DETERMINES THE RESOLUTION OF AN OPTICAL SYSTEM. AN 
OLDER GENERATION* CYCLE 15, OF THE ELEMENT MURK IS TO BE ALTERED 
TO TAKE INTO ACCOUNT CERTAIN ADDITIONAL ABERRATIONS OF INTEREST. 
A SPECIAL FILE OF ANSWERS IS PRODUCED BY THE PROGRAM THAT IS TO BE 
EDITED SEPARATELY FROM THE RUN LISTING NORMALLY PRODUCED. THE 
SETUP MIGHT BE: 



I3RUN AL5* 888* OPTICS, 10 

QASG*T ATM0S*T*A3*U 

QASG SPEC*F 

I3FQR PROGS, MURK (15)* PROGS, MU&K/ABER 



SPECIAL FILE 



CORRECTIONS TO CREATE MURK/ABER FROM MURK (15) 



QMAP 

IN 

OXQT 

OSYM PRNT*SPEC 

raFiN * 



PROGS, MURK/ABER 



THE SPECIAL FILE* NAMED •SPEC'* WAS ASSIGNED (CREATED) ON FASTRAND 
AND USED BY THE PROGRAM »MURK/ABER» FOR PRINT OUTPUT. THE 
PRINTING OF THE FILE BY THE PRINT SYMBIONT *PRNT» WAS THEN CALLED 
FOR BY USE OF THE QSYM CONTROL STATEMENT. 
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6.1.2, RUN SUBMISSION 

SUBMISSION OF A RUN TO THE! SYSTEM FOR PROCESSING MAY BE FROM 
EITHER A PRIMARY INPUT DEVICE LOCAL TO THE 11Q8# OR FROM A REMOTE 
TERMINAL, THE SYSTEM INPUT SYMBIONTS CONTROL ALL PRIMARY INPUT 
DEVICES FROM WHICH RUNS CAN BE SUBMITTED, THE CHAPTER ENTITLED 
'SYMBIONTS* CAN BE REFERENCED FOR A COMPLETE DESCRIPTION OF THE 
OPERATION OF THE INPUT SYMBIONTS, 

MEN AN INPUT SYMBIONT IS ACTIVATED* THE CONTROL STREAM 
ACCEPTED MAY CONSIST OF ANY NUMBER OF • STACKED' RUNS. ALL RUNS IN 
THE STREAM ARE HEADED BY A ©RUN STATEMENT AND ENDED BY A QFlN 
STATEMENT. FOR EACH RUN SUBMITTED* THE PARTICULAR INPUT SYMBIONT 
WILL CONSTRUCT A FILE* PLACE IT ON MASS STORAGE IF NECESSARY, AND 
QUEUE IT FOR INSPECTION BY THE COARSE SCHEDULER, THE SYMBIONT 
EXTRACTS THE RUN-ID AND PRIORITY SPECIFICATIONS FROM THE QRUN 
STATEMENT FOR INCLUSION IN THE QUEUE ENTRY, FOR EACH QRUN 
STATEMENT PROCESSED BY THE SYMBIONTS, AN ENTRY IS MADE IN THE 
SYSTEM LOG AS TO THE TIME THE RUN ENTERED THE SYSTEM, 

6.1.3, RUN SCHEDULING 

THE COARSE SCHEDULER IS RESPONSIBLE FOR THE SELECTION OF RUNS 
TO BE INITIATEDt SELECTION IS MADE FROM THOSE OF THE HIGHEST 
PRIORITY GROUP, WITHIN THIS GROUP THE RUNS ARE EXAMINED* IN THE 
ORDER OF RUN SUBMISSION* IN SEARCH OF A RUN WHOSE FACILITY 
REQUIREMENTS CAN BE MET. THE DEADLINE AND START-TIME ARE ALSO 
CONSIDERED IN THE SELECTION PROCESS, 

WHEN A RUN IS SELECTED THE OPERATOR IS IMMEDIATELY NOTIFIED (BY 
MEANS OF CONSOLE MESSAGES) OF THE INITIAL f EXTERNAL FACILITY 
ASSIGNMENTS, IF ANY, THE OPERATOR CAN THEN PERFORM THE REQUIRED 
SETUP* SUCH AS REEL MOUNTING, ETC, ONCE A RUN HAS BEEN 
SELECTED(OPENED)* ITS FIRST TASK IS CONSIDERED AVAILABLE FOR 
EXECUTION AS SOON AS SUFFICIENT CORE SPACE IS AVAILABLE. 
ACCOUNTING INFORMATION IS ALWAYS OUTPUT TO THE SYSTEM LOG FILE 
INDICATING THE TIME AT WHICH A RUN WAS OPENED. A MORE DETAILED 
EXPLANATION OF SCHEDULING PROCESS CAN BE FOUND IN THE 'SUPERVISOR' 
CHAPTER* SECTION 7. 

6.1. *f. RUN EXECUTION 

ALL OF THE TASKS OF A RUN ARE PROCESSED IN THE ORDER IN WHICH 
THEY ENTER THE SYSTEM, HOWEVER r THE PROCESSING OF A RUN MAY BE 
INTERRUPTED BETWEEN TASKS TO ALLOW ANOTHER RUN OR A TASK FROM 
ANOTHER RUN, TO BE PROCESSED. SUCH A SITUATION GENERALLY OCCURS 
WHENEVER CONSECUTIVE TASKS OF A RUN HAVE SUFFICIENTLY DIFFERENT 
CORE-STORAGE REQUIREMENTS THAT A REARRANGEMENT OF CORE STORAGE IS 
REQUIRED TO PROCESS THE NEXT TASK AFTER A TASK HAS JUST COMPLETED. 
IN SUCH A CASE, THE SCHEDULING ROUTINES MAY CHOOSE TO PROCESS A 
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TASK FROM ANOTHER RUN WHOSE STORAGE REQUIREMENTS PERMIT IT To BE 
PLACED IN THE AREA OF CORE STORAGE FORMERLY OCCUPIED BY THE TASK 
WHICH HAS JUST BEEN COMPLETED. FOR THIS REASON* THE PROCEDURE FOR 
INITIATING EACH TASK OF A RUN IS ESSENTIALLY THE SAME AS THAT *OR 
THE FIRST TASK OF THE RUN. IN THE RUN EXAMPLES PRESENTED IN THE 
SECTION CALLED 'RUN PREPARATION' * THE TASKS INVOLVING FORTRAN 
COMPlLATIONSf ASSEMBLIES, AND THE COLLECTOR CALL WOULD NEARLY 
ALWAYS BE PROCESSED CONSECUTIVELY. THE PROCESSING OF THE TASK 
INVOLVING THE EXECUTION OF THE ALLOCATED PROGRAM MAY OR MAY NOT 
IMMEDIATELY FOLLOW COLLECTION* DEPENDING UPON THE CORE STORAGE 
REQUIREMENTS OF THE WORKER PROGRAM. 

DURING THE EXECUTION OF ANY TASK* THE TASK MAY BE INTERRUPTED 
MANY TIMES TO ALLOW TASKS FROM OTHER RUNS (AS WELL AS NECESSARY 
EXECUTIVE ACTIVITIES) TO GAIN TEMPORARY CONTROL OF THE PROCESSOR.. 
SUCH ACTION USUALLY OCCURS WHENEVER THE TASK BECOMES INTERLOCKED 
AGAINST THE COMPLETION OF SOME ACTIVITY SUCH AS AN INPUT/OUTPUT 
OPERATION! OR A TASK OF HIGHER PRIORITY HAD A PREVIOUSLY-IMPOSED 
INTERLOCK REMOVED* THUS MAKING IT READY FOR ADDITIONAL PROCESSING. 
ACCOUNTING INFORMATION IS COMPILED IN SUCH A MANNER THAT EACH RUN 
IS CHARGED FOR ONLY THE TIME IN WHICH IT ACTUALLY HAS CONTROL* AND 
FULL USE, OF THE PROCESSOR.. 

6.1.5. POST->RUN PROCESSING 

TERMINATION OF A RUN IS NORMALLY TRIGGERED BY THE COMPLETION OF 
THE LAST TASK WITHIN THE RUN. AT THIS POINT* SPACE RESERVED FOR 
ANY TEMPORARY FILES OR MASS STORAGE DEVICES IS RELEASED AND THE 
CORE STORAGE OCCUPIED BY THE FINAL TASK IS RELEASED. ALSO, ANY 
PERIPHERAL EQUIPMENT, SUCH AS TAPE UNITS OR PAPER TAPE EQUIPMENT 
ASSIGNED TO THE RUN* ARE RETURNED TO THE POOL OF AVAILABLE 
FACILITIES (AFTER ANY NECESSARY OPERATOR ACTIONS, SUCH AS THE 
DISMOUNTING OF TAPE REELS, ARE CARRIED OUT.) AN ENTRY IS ALSO 
MADE IN THE SYSTEM LOG INDICATING THE COMPLETION TIME OF THE RUN. 

THE PROCESSING OF THE PRINT FILES CREATED BY A RUN IS INITIATED 
DURING THE COURSE OF THE RUN, IF FACILITIES ARE AVAILABLE. IF 
FACILITIES ARE NOT AVAILABLE, SUCH FILES ARE MAINTAINED ON MASS 
STORAGE DEVICES BY THE EXECUTIVE SYSTEM* AND THEIR PROCESSING IS 
INITIATED WHENEVER SUCH FACILITIES DO BECOME AVAILABLE. 



6.2. DEMAND PROCESSING 



THE EXECUTIVE SYSTEM DEFINES DEMAND PROCESSING AS A DEMAND AND 
RESPOND TYPE OF ACTIVITY, I.E., CONVERSATIONAL. CONVERSATION VIA 
A REMOTE CONSOLE CAUSES THE SYSTEM, A DEMAND PROCESSOR, OR AN 
ACTIVE PROGRAM TO IMMEDIATELY REACT AND RESPOND. 
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DEMAND PROCESSING TERMINALS CAPABLE OF SUBMITTING RUNS ARE 
TYPICALLY REMOTE FROM THE COMPUTER SITE* THESE TERMINALS CAN 
OPERATE IN EITHER THE BATCH OR DEMAND MODE AT THE OPTION OF THE 
USER, E.G., TELETYPE* KEYBOARD OR PAPER TAPE INPUT THROUGH THE 
TELETYPE, THE FOLLOWING SECTIONS ARE CONCERNED ONLY WITH THE 
DEMAND MODE, OTHER REMOTE TERMINALS USED FOR DATA TRANSMISSION 
ARE CONSIDERED LATER. 

THE DISTINCTION IN THE SYSTEM BETWEEN BATCH-MODE PROCESSING AND 
DEMAND PROCESSING LIES IN THE FREQUENT INTERACTION WITH THE USER 
THAT OCCURS DURING DEMAND PROCESSING, THE TERMINAL USER CAN BE 
CONSIDERED TO BE IN CONVERSATION WITH THE EXEC, SPECIAL DEMAND 
PROCESSING FUNCTIONS, USER PROGRAMS , OR THE BATCH FUNCTIONS OF 
THE SYSTEM ON A UNIT BASIS*. 

TASKS EXECUTED BY THE DEMAND USER HAVE FREQUENT BUT SHORT 
BURSTS OF COMPUTATION, PROGRESS IS ALWAYS INSISTED UPON, HOWEVER 
TO RECEIVE A SUBSTANTIAL AMOUNT OF COMPUTATION MAY REQUIRE A LONG 
PERIOD OF TIME. (ACCESS TO COMPUTATION IS A PERCENTAGE OF THE 
TOTAL COMPUTING FACILITY AND IS SCHEDULED IN SMALL INCREMENTS OF 
TIME AT FREQUENT INTERVALS TO PROVIDE IMMEDIATE RESPONSES* GIVING 
THE APPEARANCE OF TOTAL SYSTEM CONTROL TO THE USER AND THE 
IMPRESSION THAT HE IS THE ONLY USER CURRENTLY RUNNING.) THE MORE 
A USER INTERACTS WITH A DEMAND PROGRAM, THE SHORTER THE BURSTS OF 
COMPUTATION, BUT OF COURSE, THE MORE HE IS GIVEN CONTROL. THE 
LESS INTERACTION, THE LONGER THE BURSTS BUT THE FEWER TIMES HE IS 
GIVEN CONTROL. THUS* IN REALITY, THE BURSTS OF COMPUTATION ARE 
OPTIMIZED TO PROVIDE AN APPARENT IMMEDIATE RESPONSE, WITH THE 
PROGRAM PLACED IN A DORMANT MODE DURING IDLE PERIODS AWAITING 
RESPONSE FROM THE USER. 

WHILE A DEMAND PROGRAM IS IN A DORMANT MODE, DURING IDLE 
PERIODS AWAITING RESPONSE FROM THE USER* THE EXECUTIVE MAY DEEM IT 
NECESSARY TO 'SWAP* CORE. NORMALLY THIS WILL HAPPEN ONLY WHEN 
CORE IS FULL AND ANOTHER DEMAND PROGRAM* WHICH IS CURRENTLY ON 
MASS STORAGE* HAS WORK TO DO. 

6.2.1. CONTROL STATEMENTS 

CONVERSATIONAL PROCESSING IS ALWAYS CONTROLLED BY THE USER, 
THROUGH THE USE OF THE EXECUTIVE CONTROL LANGUAGE WHICH WAS 
DESIGNED WITH THE PARTICULAR NEEDS OF THE DEMAND PROCESSING USER 
IN MINDt THESE STATEMENTS ALLOW HIM TO SET THE MODE OF OPERATION* 
USE LIBRARY FACILITIES, INTERRUPT* ALTER* STOP OR RESET THE 
OPERATION OF HIS RUN AND ETC. ALL OF THE CONTROL STATEMENTS ARE 
AVAILABLE TO THE DEMAND PROCESSING USERI HOWEVER* CERTAIN 
BATCH-PROCESSING FUNCTIONS WILL GIVE A UNIT RESPONSE TO THEIR 
INPUT RATHER THAN A LINE BY LINE CONVERSATION EXPECTED OF TRUE 
DEMAND FUNCTIONS. 

♦TRADEMARK OF TELETYPE CORPORATION 
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A SIMPLE EXAMPLE FOLLOWS TO DEMONSTRATE THE USE OF THE SYSTEM 
IN A DEMAND PROCESSING MODE, THE RUN PRESENTED SHOWS THE 
COMMUNICATION THAT OCCURS AT A DEMAND TERMINAL AS A NEW FILE IS 
ESTABLISHED, A SIMPLE PROGRAM ASSEMBLED! THE PROGRAM PLACED IN THE 
FILE, AND THEN EXECUTED. THE COMMENTS ON THE RIGHT EXPLAIN THE 
ACTION TAKING PLACE AND ARE NOT PART OF THE ACTUAL COMMUNICATIONS. 
THE NON-PRINTING CHARACTERS DO NOT APPEAR (CARRIAGE RETURN AT THE 
END OF EACH LINE). THIS EXAMPLE BEGINS FOLLOWING THE INITIAL 
CONTACT WITH THE SYSTEMS 



U1108 T/S 1 
READY 

«RUN XYZ,3ll20a,DEMO 

8ASG,C PFfF/5 

HASMtl PF.ODDEVEN 
ASM X/l/67 
REGNAM 



P FORM 12,6,18 

ST* PSRINT (P 5,<*,STMSG) 

RSEAD (♦ EXITS' INPUT) 



AI, INPUT? 



L,S1 Al, INPUT 

L A0,(P 1,4, ODD) 

JB A1,ST+1 

L A0,(P X^Et,EVEN) 



(TERMINAL IDENTIFIED 

WITH WRU.) 

(THE SYSTEM IS 

READY FOR FIRST 

INPUT.) 

(THE RUN BEGINS 

WITH RUNIO, ACCOUNT, 

AND PROJECT NUMBER 

TO IDENTIFY THE USER,) 

(A 5 TRACK FILE 

»DEMO*PF» IS ASSIGNED* 

TO BE CATALOGUED AT 

THE END OF RUN,) 

(START ASSEMBLY OF 

ELEMENT CALLED 

♦ODDEVENt.) 

(THE ASSEMBLER IS 

READY TO ACCEPT 

INPUT.) 

(A PROC TO DEFINE 

REGISTER NAMES IS 

CALLED FROM THE 

SYSTEM LIBRARY.) 

(AS THE USER TYPES, 
THE ASSEMBLY IS 
TAKING PLACE, THE 
SYMBIONTS WILL OUEUE 
A LINE IF NECESSARY 
WHEN THE USER GETS 
AHEAD OF THE AS- 
SEMBLER,) 
(FORGOT USXU 
DELETE IMAGE AND 
TRY AGAIN.) 



(WENT BACK TO FIX 
A MISSING COMMA, 
(DOUBLE QUOTE-TTY,)) 
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J ST+1 
INPUT RES 14 

STMSG 'TYPE A SINGLE NUMBER. • 
ODD 'IT'S ODD J TRY ANOTHER,' 
EVEN 'IT'S EVENI TRY ANOTHER.' 

END ST 



ASM COMPLETE 
$0 000043 

«XQT,N 



(THE ASSEMBLY IS 
FINISHED, PROGRAM 
IS 043 WORDS LONG,) 
(REQUEST EXECUTION.) 



TYPE A SINGLE NUMBER, 

1 

IT'S ODD* TRY ANOTHER, 

4 

IT'S EVENI TRY ANOTHER. 

A 

IT'S EVEN? TRY ANOTHER. 

*FIN 



(NOW THE PROGRAM 
AND THE USER 
CONVERSE,) 



(SMART PROGRAM-"-,) 
(THAT'S ENOUGH.) 



27/ 3/67 0945 

runid: xyz account: 31x202 project: 

TIME; 0000,02 IN: 00023 OUT* 00000 PAGES; 0001 



DEMO 



(EOT) 

LINE RELEASED 



(END OF TRANSMISSION 

REQUEST TO QUIT THE 

LINE,) 

(LAST WORDS FROM 

SYSTEM,) 



6.2.2. CONVERSATIONAL COMPONENTS 

THE FOLLOWING DESCRIBES THE COMPONENTS OF THE CONVERSATIONAL 
SYSTEM AND THEIR GENERAL FUNCTION, 



6.2.2. 1. 



SYMBIONT COMPLEX 



ALL CONVERSATION BETWEEN A PROGRAM AND A REMOTE OR ON-SITE 
TERMINAL IS HANDLED BY THE EXECUTIVE'S SYMBIONT COMPLEX. IT 
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CONSISTS OF A COMMON CONTROL* DEVICE HANDLERS FOR EACH DEVICE 
TYPEf A POOL FOR STORING lMAGES(HOWEVER, WHENEVER POSSIBLE OUTPUT 
WILL BE IMMEDIATELY TRANSFERRED TO THE TERMINAL WITHOUT GOING 
THROUGH A TEMPORARY STORE) , AND INTERFACE TO PROGRAMSt 
IT SHOULD BE NOTED THAT THE PROGRAM INTERFACE FOR THE SYMBIONTS IS 
CONSISTENT FOR ALL DEVICE TYPES* 

6.2.2.2, DEMAND CONTROL 

DEMAND CONTROL IS AN EXECUTIVE ROUTINE USED IN CONJUNCTION WITH 
CS(COARSE SCHEDULER) FOR INTERPRETING CERTAIN DEMAND PROCESSING 
CONTROL STATEMENTS AND THEREBY COORDINATING THE DEMAND PROCESSORS 
OF THE SYSTEM. 

6.2.2.3. RE-ENTRANT CONTROL 

DURING SYSTEM GENERATION TIME A LIST IS MADE OF THE RE-ENTRANT 
PROCESSORS (SEE SYSTEM GENERATION STATEMENTS - RE-ENTRANT 
ROUTINES, AND INITIAL SYSTEM). AT EACH CALL, THE SUPERVISOR LOADS 
THE CORRECT RE-ENTRANT PROCESSOR, PROVIDES THE LINKAGE TO IT, AND 
SETS THE PROCESSOR tS ENTRY IN RE-ENTRANT CONTROL AS NON-AVAILABLE 
FOR SWAPPING. AFTER THE OPERATION IN THE PROCESSOR HAS BEEN 
COMPLETED, IT IS DETACHED FROM THE WORKER PROGRAM AND THE 
PROCESSOR tS ENTRY IN RE-ENTRANT CONTROL IS SET AS AVAILABLE FOR 
SWAPPING, IF CORE SPACE NEEDS REQUIRE THAT A RE-ENTRANT PROCESSOR 
BE REMOVED FROM CORE, THE SUPERVISOR WILL SELECT THE ONE TO BE 
SWAPPED FROM THOSE PROCESSORS WHICH ARE SET AS AVAILABLE FOR 
SWAPPING. 

6.2,2,<f, PROGRAM LIBRARY SERVICES 

INCLUDED IN THE SYSTEM IS THE FACILITY TO FETCH AND FORMAT A 
SYMBOLIC PROGRAM FROM EITHER THE WORKER AREA OR TEMPORARY STORE 
AND STORE IT IN THE NORMAL SYSTEM LIBRARIES, THE NORMAL LIBRARY 
SERVICES ARE ALSO AVAILABLE TO THE DEMAND USER, 

6,2,3, CONVERSATIONAL DESCRIPTION 

FOR A COMPLETE DESCRIPTION OF THE CONVERSATIONAL LANGUAGES, 
OPERATION AND SERVICE STATEMENTS, THE READER IS REFERRED TO THE 
CHAPTER ENTITLED 'CONVERSATIONAL LANGUAGES*. 

6,3, REAL TIME PROCESSING 

THE PROCEDURES ON RUN SUBMISSION FOR REAL TIME PROCESSING ARE 
VERY SIMILAR TO BATCH PROCESSING, 'INITIALLY THE RUN PRIORITY 
CONTROLS EXECUTION, BUT AT ANY POINT THE REAL TIME OR NON REAL 
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TIME STATE MAY BE ESTABLISHED OR MODIFIED BY MAKING A SPECIAL 
STATUS CHANGE EXECUTIVE REQUEST (RT$ OR NRT$) . 



6.3. 1. PRIORITY 

THE EXECUTIVE TASKS OF HIGHER PRIORITY THAN THE REAL TIME ESI 
COMPLETION ACTIVITIES ARE RESTRICTED TO INTERRUPT QUEUING QN ALL 
STANDARD CHANNELS * INTERRUPT PRE-PROCESSING ON ALU ESI CHANNELS 
AND ACTIVATION OF ANY OTHER ESI COMPLETION ACTIVITY. AN ESI 
COMPLETION ACTIVITY WILL LOSE ITS PRIORITY STATUS AT THE MOMENT AN 
ER REQUEST IS SUBMITTED BY THE ACTIVITY OR AFTER A TIMED INTERNAL 
WHICHEVER OCCURS FIRST. WHEN THE COMPLETION ACTIVITY LOSES ITS 
HIGH PRIORITY STATUS IT WILL DROP TO THE PRIORITY LEVEL OF THE 
PARENT ACTIVITY THAT INITIALLY REGISTERED THE ESI COMPLETION 
ACTIVITY. THEREFORE PROGRAMS UTILIZING COMMUNICATION EQUIPMENT 
DIRECTLY WITH MULTIPLE BUFFERS MUST BE CLASSIFIED AS REAL TIME IN 
ORDER TO RECEIVE THE PROPER RESPONSE. 

REAL TIME USER ACTIVITIES RECEIVE SWITCHING PRIORITY 
DIRECTLY BELOW INTERRUPT PROCESSING AND I/O FUNCTION INITIATION 
FOR ALL STANDARD CHANNELS AS WELL AS BELOW THE FUNCTIONS MENTIONED 
ABOVE (INTERRUPT QUEUING' ESI INTERRUPT PROCESSING* ACTIVATION OF 
ESI COMPLETION ACTIVITIES AND THE PROCESSING OF ESI COMPLETION 
ACTIVITIES). REAL TIME PROGRAMS RECEIVE TOP PRIORITY IN REGARD 
TO I/O REQUEST INITIATION AND ARE DECLARED INELIGIBLE FOR 
SWAPPING. THE PROCEDURES INVOLVED IN CHANGING THE SWITCHING LEVEL 
OF A REAL TIME WORKER PROGRAM IS FOUND IN SEC, 8(RT$) 



A WORKER PROGRAM MAY GO INTO A SUSPENDED STATE AWAITING A TIMED 
INITIATION* BUT IF REAL TIME RESPONSE INITIATION IS REQUIRED THE 
PROGRAM MUST HAVE A REAL TIME CLASSIFICATION WHEN SUSPENDED, 

BY EXECUTIVE REQUEST* THE REAL TIME PROGRAM CAN EXPAND AND 
CONTRACT AT WILL* WITH THE DELAY FOR EXPANSION HELD BY THE 
EXECUTIVE SYSTEM TO THE TIME REQUIRED TO SUSPEND OTHER LOWER 
PRIORITY PROGRAMS AND SWAP THEM OUT TO MASS STORAGE, 

6.3.2, TIMING 

ESI INTERRUPT PROCESSING AND SWITCHING TIMES UNDER VARIOUS 
CONDITIONS HAVE BEEN CALCULATED FOR REAL TIME PROGRAMS BY eOUNTlNG 
THE ACTUAL INSTRUCTIONS INVOLVED, THESE COUNTS MUST BE CONSIDERED 
AS ESTIMATES DUE TO LATER CODING ADDITIONS* DELETIONS AND/OR 

ENHANCEMENTS, 

6.3.2.1. ESI INTERRUPTS 

WHEN AN ESI INTERRUPT OCCURS VARIOUS FUNCTIONS MUST BE 
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ACCOMPLISHED BEFORE INTERRUPTS CAN BE ENABLED. THE AMOUNT OF TIME 
REQUIRED BEFORE INTERRUPTS ARE ALLOWED DEPENDS UPON THE TYPE OF 
INTERRUPT (INPUT MONITOR, OUTPUT MONITOR OR EXTERNAL) AS WELL AS 
THE TYPE OF OPERATION(SlNGLE OR MULTIPLE BUFFER MODE). A MAXIMUM 
OF APPROXIMATELY <+5 MICROSECONDS OF INSTRUCTION EXECUTION TIME 
WILL ELAPSE BEFORE INTERRUPTS ARE ENABLED. 

X) IF AN ESI ACTIVITY HAS BEEN INTERRUPTED CONTROL WILL BE 

RETURNED TO THE ACTIVITY WITHIN THE 45 MICROSECONDS 
MENTIONED ABOVE. 

2) IF CONTROL IS TO BE GIVEN TO A NEW ESI ACTIVITY 

APPROXIMATELY 120*180 MICROSECONDS WILL ELAPSE BETWEEN THE 
TIME THE ESI INTERRUPT OCCURRED AND THE NEW ACTIVITY 
RECEIVES CONTROL, THE TIME REQUIRED DEPENDS UPON THE NUMBER 
OF CONTROL REGISTERS TO BE SAVED IF A PROGRAM HAS BEEN 
INTERRUPTED AS WELL AS THE AMOUNT OF POSTPROCESSING 
REQUIRED FOR THE ACTIVITY IN THE COMMUNICATIONS HANDLER, 

6,3.2.2, REAL-TIME WORKERS 

IF A REAL-TIME WORKER PROGRAM HAS BEEN INTERRUPTED TO 
PROCESS AN INTERRUPT, APPROXIMATELY 230 MICROSECONDS ELAPSE 
BETWEEN THE TIME THE INTERRUPT OCCURRED AND THE REAL-TIME 
PROGRAM RECEIVES CONTROL (THE ACTUAL TIME DEPENDS UPON THE 
TYPE OF INTERRUPT BEING PROCESSED). IF A NEW I/O FUNCTION 
IS AVAILABLE FOR INITIATION BEFORE THE REAL-TIME PROGRAM 
RECEIVES CONTROL, APPROXIMATELY t*80 MICROSECONDS OF 
INSTRUCTION EXECUTION ARE REQUIRED BETWEEN INTERRUPT 
OCCURRENCE AND PROGRAM CONTROL, 
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7. SUPERVISOR 



7.1, GENERAL 



THE SUPERVISOR IS THE UQ8 EXECUTIVE SYSTEM COMPONENT THAT 
CONTROLS THE SCHEDULING AND EXECUTION OF ALL RUNS ENTERING THE 
1108. IT IS DESIGNED TO CONTROL THE EXECUTION OF AN UNLIMITED 
NUMBER OF PROGRAMS IN A MULTI-PROGRAMMING ENVIRONMENT* WHILE 
ALLOWING EACH PROGRAM TO BE UNAFFECTED BY THE COEXISTENCE OF OTHER 
PROGRAMS, 

RUNS ENTERING THE 1108 ARE SORTED INTO INFORMATION FILES BY THE 
INPUT SYMBlONTSf AND THESE FILES ARE SUBSEQUENTLY USED BY THE 
SUPERVISOR FOR RUN SCHEDULING AND PROCESSING. THUS, RUNS ARE 
SEGREGATED AT INPUT TIME, AND CONTROL STATEMENTS FOR EACH ARE 
SUBSEQUENTLY RETRIEVED AND SCANNED BY THE CONTROL STATEMENT 
INTERPRETER TO FACILITATE THE SELECTION OF RUNS BY THE COARSE 
SCHEDULER, THE COARSE SCHEDULING OF EACH RUN IS PRIMARILY 
DEPENDENT ON TWO FACTORS, THE PRIORITY OF THE RUN AND ITS FACILITY 
REQUIREMENTS. AT APPROPRIATE TIMES, THE SCHEDULER CONTROLS THE 
SETUP OF EACH RUN, BY INDIRECTLY FORCING TAPE MOUNTING MESSAGES, 
ETC, 

THE DYNAMIC ALLOCATOR IS RESPONSIBLE FOR TAKING RUNS SET UP BY 
THE COARSE SCHEDULER AND ALLOTTING CORE SPACE ACCORDING TO THE 
NEEDS OF THE INDIVIDUAL TASKS OF A RUN, EACH RUN MAY BE THOUGHT 
OF AS BEING MADE UP OF TASKS* WHERE A TASK IS DEFINED TO BE A 
SINGLE OPERATION OF A SYSTEM PROCESSOR OR THE EXECUTION OF A USER 
PROGRAM. ALL TASKS FOR A GIVEN RUN WILL BE PROCESSED SERIALLY I 
HOWEVER* TASKS OF SEPARATE RUNS WILL BE INTERLEAVED. 

THE PROCESSOR DISPATCHING ROUTINE IS RESPONSIBLE FOR THE 
ALLOCATION OF PROCESSOR TIME FOR ALL ACTIVE TASKS. THROUGH THE 
FUNCTIONS OF THIS ROUTINE, A TRUE MULTI-PROGRAMMING ENVIRONMENT IS 
ACHIEVED. 

VARIOUS OTHER COMPONENTS OF THE SUPERVISOR PROVIDE THE USER 
WITH ACCESS TO THE CAPABILITIES OF THE EXECUTIVE SYSTEM ONCE A 
PROGRAM IS EXECUTING, AMONG THESE ARE THE EXECUTIVE REQUEST 
ROUTINE AND THE INTERRUPT PROCESSING ROUTINES, THE EXECUTIVE 
REQUEST ROUTINE IS THE INTERFACE BY WHICH THE PROGRAM COMMUNICATES 
WITH THE SUPERVISOR AND MAKES REQUESTS FOR EXECUTIVE SERVICES, 
WHILE THE INTERRUPT PROCESSING ROUTINE PROVIDES THE USER WITH THE 
CAPABILITY OF REACTING TO THE OCCURRENCE OF PROCESSOR INTERRUPTS, 
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BASICALLY, THE SUPERVISORY PART OF THE EXECUTIVE SYSTEM MAY BE 
DIVIDED INTO TWO CLASSES OF FUNCTION-- THOSE WHICH ARE RESIDENT 9 
AND THOSE WHICH ARE TRANSlENTt THE RESIDENT KERNEL COMPRISES THE 
FOLLOWING: 

INTERRUPT SUPERVISOR, 

CPU DISPATCHER. 

INPUT/OUTPUT CONTROL. 

DEVICE HANDLERS FOR TAPE, FASTRAND. COMMUNICATIONS 

SUB-SYSTEMS* ETC. (RECOVERY SEQUENCES ARE TRANSIENT). 
DRUM HANDLER, INCLUDING RECOVERY SEQUENCES, 
DYNAMIC ALLOCATOR. 
CORE CONTENTS CONTROL. 
EXECUTIVE REQUEST SUPERVISOR. 
REAL-TIME CLOCK AND DAY CLOCK ROUTINES. 
BLOCK BUFFERING PACKAGE. 
TASK AND SEGMENT LOADER. 
CONSOLE CONTROL. 
BASIC QUEUEING PACKAGE AND QUEUE AREA. 

READS AND PRINTS. 

LOGGING CONTROL. 

ERROR INTERRUPT SUPERVISOR. 

CORE PARITY RECOVERY ROUTINE. 

POWER-LOSS CONTROL ROUTINE. 

THE TRANSIENT ROUTINES COMPRISE THE FOLLOWING} 



CONTROL STATEMENT INTERPRETER. 

COARSE SCHEDULER, 

DEMAND CONTROL 

FACILITIES INVENTORY. 

SECONDARY FASTRAND SPACE ASSIGNMENT. 

COMMUNICATIONS INTERFACE ROUTINES. 

CLT DIAL-UP AND AUTOMATIC-ANSWER, 

SYMBIONT PROBE ROUTINES, 

MISCELLANEOUS DEVICE HANDLERS (PAPER TAPE, ETC.). 

SYMBlONTSt 

CONSOLE HANDLER. 

LOGGING AND ACCOUNTING. 

I/O ERROR RECOVERY SEQUENCES FOR TAPE, FASTRAND* ETC. 

TAPE LABEL CHECKING. 

ABSOLUTE DUMP ROUTINE. 



7.2, MULTI-PROCESSING 



THE SCHEDULING AND PROCESSOR SWITCHING TECHNIQUES USED IN THE 
1108 EXECUTIVE SYSTEM ARE DESIGNED To PROVIDE MULT I -PROCESSING 
CAPABILITIES. THE EXTENSION TO MULTI-PROCESSING LEADS NATURALLY 
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FROM THE MULTI-PROGRAMMING ASPECTS OF THE SYSTEM WHERE MANY 
INDEPENDENT TASKS IN WORKER PROGRAMS ARE AVAILABLE AT ANY INSTANT 
FOR PROCESSING, WITHIN THE EXEC ITSELF A SIMILAR SITUATION EXISTS 
WHERE AT ANY MOMENT MORE THAN ONE INDEPENDENT TASK IS WAITING TO 
BE DONE. TYPICAL OPERATION IN CURRENT COMPUTING SYSTEMS USING 
INTERRUPT SCHEMES LIKE THE UQ7 HAVE A LOGICAL STRUCTURE WHICH IS 
PREPARED FOR MULTIPROCESSING AND IS PREVENTED ONLY BY THE LACK OF 
HARDWARE. CONSIDER AN OPERATING PROGRAM THAT HAS AN OUTSTANDING 
REQUEST FOR AN 1-0 OPERATION, WHEN THE 1*0 COMPLETION INTERRUPT 
OCCURSf THE EXEC INTERRUPTS THE PROGRAM AT A POINT UNKNOWN TO IT, 
THE PROGRAM ENVIRONMENT IS SAVED* THE INTERRUPT PROCESSED* AND 
CONTROL RETURNED TO THE PROGRAM, THE PROGRAM IS NEVER AWARE OF 
THE EVENT * AND WOULD NOT BE THE WISER HAD THE INTERRUPT TAKEN THE 
EXEC TO ANOTHER PROCESSOR WHERE THE TASK WAS PERFORMED TO COMPLETE 
THE 1-0 OPERATION, 

IN THE MULTI-PROCESSING CONFIGURATION ONE EXEC IN THE SHARED 
CORE MEMORY OF THE 1108 CONTROLS ALL PROCESSING. THE 
MULTI-PROCESSING EXTENSIONS TO THE 1108 PROVIDE THE ABILITY TO 
ISOLATE EACH OF THE AVAILABLE PROCESSORS, EACH IN TURN ACTING AS 
THE EXEC PROCESSOR INSPECTS THE LIST OF CURRENT ACTIVITIES AND 
SELECTS A TASK TO BE DONE. ONE PROCESSOR MAY INTERLOCK THE OTHERS 
WHILE REFERENCING THE CRITICAL AREAS OF COMMON DATA, 

THE MANY RUNS BEING INPUT TO THE 1108 EXECUTIVE SYSTEM PROVIDE 
A NUMBER OF TASKS TO BE MULT I -PROCESSED. WITHIN ANY RUN* THE 
INDIVIDUAL TASKS ARE EXECUTED IN A SERIAL MANNER AS DIRECTED BY 
THE USER, AMONG THE MANY RUNS, THE EXEC USES THE PROCESSORS OF 
THE SYSTEM TO WORK ON TASKS OF MORE THAN ONE RUN, 

WITHIN ANY TASK* THE EXEC PROVIDES THE ABILITY TO CODE 
PROCEDURES WHICH SPLIT A PROGRAM INTO AN ARBITRARY NUMBER OF 
INDEPENDENT PATHSt AVAILABLE FOR PROCESSING ON ANY OF THE 
PROCESSORS OF THE SYSTEM, SYSTEM DESIGN PROVIDES THE ABILITY TO 
USE ALL AVAILABLE PROCESSORS On THE EXECUTION OF A PARTICULAR 
PROGRAM. THE EXECUTIVE IS OF COURSE FREE TO USE THE AVAILABLE 
PROCESSORS FOR PROGRAM-RELATED BUT INDEPENDENT TASKS NECESSARY 
WITHIN THE EXECt 

THE EXEC ROUTINES INTERFACING WITH THE RESIDENT WORKER PROGRAMS 
ARE RE-ENTRANT IN DESIGN, FOR MINOR TASKS REQUESTED OF THE EXEC 
MANY OF THE ROUTINES ARE TOTALLY RE-ENTRANT, OTHERS, WHEN IN THE 
MULT I -PROCESSING ENVIRONMENT WILL QUEUE THE WORKER PROGRAM REQUEST 
WHERE SERIAL PROCESSING IN A PARTICULAR AREA OF THE EXEC IS 
REQUIRED, AT THE LOWEST LEVEL, THE EXEC MUST QUEUE INTERRUPTS 
USING THE DESIGNATED PROCESSOR, IT MUST ALSO ISSUE 1-0 REQUESTS 
ON PARTICULAR PROCESSORS ACCORDING TO THE AVAILABLE HARDWARE 
LINKAGES. ABOVE THIS BASIC LEVEL* ANY OF THE AVAILABLE PROCESSORS 
CAN PERFORM A GIVEN TASK* WITH SELECTION BASED ON THE PRIORITY OF 
THE TASKS CURRENTLY BEING EXECUTED BY THE PROCESSORS. THE AREAS 
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OF EXEC CODING WHICH REFERENCE COMMON DATA AND OTHERS WITH 
SPECIALIZED CODING METHODS MUST BE PROTECTED FROM SIMULTANEOUS 
EXECUTION, BUT MANY AREAS WILL BE OPEN AND MULTI-PROCESSED AS 
NECESSARY, 



7.3. SCHEDULING 



7.3.1. GENERAL 

THE GENERAL SCHEDULING TECHNIQUE USED BY THE EXECUTIVE REMOVES 
ANY DIFFICULTY IN THE ADVANCEMENT OF AN INSTALLATION INTO THE USE 
OF MULTI-PROGRAMMING. THE TECHNIQUE IS EASILY UNDERSTOOD* AND ANY 
INSTALLATION CAN READILY MODIFY OR EXTEND ITS CAPABILITIES IF 
NECESSARY. 

THE SCHEDULING ROUTINES OF THE SUPERVISOR ARE RESPONSIBLE F©R 
THE CONTROL OF FACILITIES AS WELL AS THE ACTUAL SCHEDULING OF RUNS 
AND TASKS. THIS INCLUDES BOTH THE ASSIGNMENT AND RELEASE OF 
FACILITIES, THERE ARE FIVE ROUTINES WITHIN THE SYSTEM FOR 
HANDLING THE SCHEDULING OF RUNS AND THE TASKS WITHIN RUNS. THE 
IDENTITIES ARE: 

FACILITIES INVENTORY 

CONTROL STATEMENT INTERPRETER (CSI) 

COARSE SCHEDULER 

DYNAMIC ALLOCATOR 

CORE CONTENTS CONTROL 

EACH ROUTINE IS DISCUSSED INDIVIDUALLY IN THE SECTIONS WHICH 
FOLLOW. 

7.3.2. FACILITIES INVENTORY 

THE FACILITIES AT THE DISPOSAL OF THE EXECUTIVE SYSTEM INCLUDE 
THE INPUT/OUTPUT CHANNELS* ALL PERIPHERAL EQUIPMENT ATTACHED TO 
THESE CHANNELS* INCLUDING AVAILABLE COMMUNICATION LINE TERMINALS 
AND ALL CORE STORAGE SPACE. AVAILABLE FACILITIES AND THEIR 
DISPOSITION ARE INDICATED TO THE SYSTEM AT SYSTEM GENERATION TIME 
(SEE SYSTEM GENERATION STATEMENTS - CONNECT AND DISCONNECT 
CHANNELS - CORE SIZE* AND INITIAL SYSTEM)! THEREAFTER* THE 
EXECUTIVE SYSTEM ASSIGNS THESE FACILITIES* AS NEEDED AND AS 
AVAILABLE* TO FULFILL THE FACILITY REQUIREMENTS OF ALL RUNS 
ENTERING THE 1108. THE EXECUTIVE SYSTEM MAINTAINS AND CONTINUALLY 
UPDATES INVENTORY TABLES THAT REFLECT WHAT FACILITIES ARE 
AVAILABLE FOR ASSIGNMENT* AND WHICH RUNS ARE USING THE CURRENTLY 
UNAVAILABLE FACILITIES. 
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AS DEMONSTRATED IN THE FOLLOWING TEXT* THE FACILITIES INVENTORY 
ROUTINE IS A BASIC CONSTITUENT OF THE SCHEDULING SECTION OF THE 
SUPERVISOR. ONLY BY ESTABLISHING AN EFFICIENT AND CONVENIENT IFOR 
THE USER) MEANS OF FACILITIES CONTROL IS THE MULTI-PROGRAMMING 
ENVIRONMENT PRACTICAL, THE ROUTINES CONTROLLING THE FACILITIES 
AVAILABLE TO THE 1108 ARE DESIGNED TO OPTIMIZE UTILIZATION OF 
THOSE FACILITIES WHILE REQUIRING A MINIMUM OF USER-GENERATED 
STATEMENTS CONCERNING OPERATIONAL REQUIREMENTS, 

DEVICES SUCH AS MAGNETIC TAPES ARE NORMALLY ASSIGNED BEFORE 
RUN-EXECUTION TIME, SINCE THEY CANNOT BE SHARED BY TWO OR MORE 
RUNS, AND, SINCE THEY NORMALLY REQUIRE OPERATOR SET UPS. SUCH 
DEVICES ARE ALWAYS RELEASED AUTOMATICALLY BY THE TERMINATION OF 
THE RUN* HOWEVER THEY MAY BE ALSO RELEASED DURING THE COURSE OF 
THE RUN BY THE USER. 

MAGNETIC TAPES ARE ALWAYS ASSIGNED WITH THE FOLLOWING RULES OF 

ALLOCATION, 

TYPE DESIGNATION ORDER OF SATISFING REQUEST 



C 

U 

8C 

6C 

**C 

C8 

UB 

U9 



8C8CB,6Cf6CB,8C9,6C9,<*C, 

**CB,3A,2A. 
8C 1 8CB # 6C r 6CB r 4C , tfCB 
8C,8CB,6C'6CB 
8C8CB 
6C6CB 
4C4CB 
8CB,6CBttCB 
8CB,6CB 
8C9,6C9 



OTHER *TYPE» MAGNETIC TAPE ASSIGNMENTS DO NOT HAVE A SECOND 
CHOICE, <8CB,6CB,4CB,8C9,6C9,3A AND 2A> 

BOTH CORE STORAGE SPACE AND MASS STORAGE SPACE (FASTRAND, 
FH-432, FH-880, ETC) ARE DYNAMICALLY ASSIGNABLE BY THE EXECUTIVE 
SYSTEM AND DYNAMICALLY RELEASABLE BY THE USER. THE ALLOCATION OF 
CORE SPACE IS DISCUSSED IN A SUBSEQUENT SECTION CALLED »CORE 
CONTENTS CONTROL*. MASS STORAGE SPACE IS TREATED MUCH THE SAME AS 
CORE STORAGE SPACE. BECAUSE SPACE CAN BE DYNAMICALLY REQUESTED AND 
RELEASED. THE USER IS ENCOURAGED TO DO SO WHENEVER POSSIBLE, 
SINCE NO RELOCATION OF INFORMATION IS NECESSARY IN ALLOCATING MASS 
STORAGE FACILITIES(AS MAY BE THE CASE FOR CORE STORAGE). 

DRUM SPACE IS AVAILABLE IN CONTINUOUS BLOCKS IN ORDER TO ALLOW 
USERS TO TAKE ADVANTAGE OF THE HARDWARE CHARACTERISTICS OFFERED BY 
A WORD-ADDRESSABLE DRUM UNIT LIKE THE FH-432 AND FH-880. THE 
PORTION OF DRUM SPACE NOT USED IN CONTINUOUS BLOCKS AND NOT USED 
FOR SYSTEM RESIDENCE IS THE SIMULATED FASTRAND AREA USED FOR FILE 
STORAGE. THIS PERMITS FILES TO BE INDEPENDENT OF DEVICE, THUS 
RESULTING IN INCREASED OVERALL EFFICIENCY* BECAUSE FASTER DEVICES 
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can be used whenever space is available. a portion of drum is set 
aside at system generation time for the residence of the system 
and the processors (see system generation statements - system 
residence • move processors - divide drum). normally* all files 
created by a user on a drum during the course of a run, are purged 
at the completion of the run, and the space used for such files is 
returned to the pool of available facilities. if so specified* 
however* the file may be retained for future reference, 

fastrand space is normally allocated in granules of a single 
track. the single sector allocation is reserved for system usage 
only. by use of the qasg executive control statement* a user 
specifies the number of granules to be initially reserved for the 
file, each dynamic request for additional space will then result 
in the assignment of an additional granule, when using the system 
file control routines* the user will not have to request 
additional mass storage space* as this procedure is taken care of 
automatically by the system. fastrand space is treated 
differently than drum space* in that it may be assigned for 
unlimited durations. a userts program file* for instance* may be 
formed on a fastrand unit and left there indefinitely* whereas 
user files on the drum are normally either purged at the 
completion of a run or are transcribed to fastrand. 

in addition to maintaining cognizance of system information 
concerning device errors, etc., the facilities inventory routine 
is able to accept direction from an operator concerning device 
reliability* etc. the operator may indicate weak devices* and he 
may request that devices or channels be removed from the pool of 
available facilities, these capabilities are further discussed in 
a later section. 

7.3.3. control statement interpreter (csi) 

the control statement interpreter is used by the coarse 
scheduler for the purpose of interpreting the input control 
stream. it is active only when keyed by the coarse scheduler and 
its main functions are as follows; 

it retrieval of the next control statement, 

2. format checking of the statement* and 

3. presentation of a work specification acceptable to the 
coarse scheduler, 

the control statement interpreter is the single component of 
the supervisor that dictates the format of the executive control 
language. if it became necessary to input a control stream 

DIFFERENT FROM THAT SPECIFIED BY THE EXECUTIVE CONTROL LANGUAGE* 
THE CONTROL STATEMENT INTERPRETER COULD BE MODIFIED TO ACCEPT THIS 
INPUT AS LONG AS THE INTERPRETATION PRESENTED FUNCTIONS KNOWN TO 
THE COARSE SCHEDULER AND IN THE PROPER ORDER AND GROUPING. THE 
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COARSE SCHEDULER IS THE LEVEL AT WHICH THE CAPABILITIES AND 
FUNCTIONS OF THE SYSTEM ARE DEFINED* AND THE CSI ROUTINE* WHEN 
KEYED BY THE COARSE SCHEDULER* SIMPLY SCANS THE INPUT STREAM, 
INTERPRETING THE CONTROL LANGUAGE IN SEARCH OF THE NEXT LOGICAL 
TASK OR PARAMETER ON WHICH THE COARSE SCHEDULER MUST ACT. THE 
INTERFACE BETWEEN CSI AND THE COARSE SCHEDULER IS FIXED* BUT INPUT 
TO CSI IS FIXED ONLY IN THE SENSE THAT THE EXECUTIVE CONTROL 
LANGUAGE IS DEFINED TO BE OF A PARTICULAR FORMAT, 

7,3,<*. COARSE SCHEDULER 

COARSE SCHEDULING OCCURS AT THE CONTROL STATEMENT LEVEL AND 
CONCERNS THE INTRODUCTION OF NEW RUNS INTO THE OPERATING 
ENVIRONMENT, AS WELL AS CONTINUED PROCESSING OF PARTIALLY 
COMPLETED RUNS. THE RESULT OF SCHEDULING IS A QUEUE OF TASKS MADE 
AVAILABLE TO THE DYNAMIC ALLOCATOR AS THOSE READY TO BE INTRODUCED 
INTO THE OPERATING MIX, THE SYSTEM EXERCISES THE COARSE SCHEDULER 
WHEN A NEW RUN IS SUBMITTED OR WHEN A CHANGE IN THE PRIORITY, 
DEADLINE, OR START-TIME OF EXISTING RUNS IS GIVEN BY THE OPERATOR. 
MORE FREQUENT ARE THE INITIATIONS OF SCHEDULING BECAUSE OF PROGRAM 
OR TASK TERMINATIONS AND CHANGE IN PERIPHERAL FACILITY STATUS. 
ANY REDUCTION IN THE TOTAL STORAGE OR FACILITY REQUIREMENTS MIGHT 
ALLOW A WAITING TASK TO PROCEED. 

THE FOLLOWING DISCUSSION CONCERNING COARSE SCHEDULING ASSUMES 
THAT THE READER IS FAMILIAR WITH THE EXECUTIVE CONTROL LANGUAGE 
AND WITH THE SCHEDULING PARAMETERS OF THE ORUN STATEMENT IN 
PARTICULAR. 

7.3.<*.I. BATCH SCHEDULING 

THERE ARE THREE BASIC QUEUES USED BY THE COARSE SCHEDULER IN 
PROCESSING BATCH RUNS, THESE ARE; 



RUN QUEUE 
STATEMENT QUEUE 



- QUEUE OF RUNS NOT YET INITIATED. 

• CONTAINS AN ENTRY AT THE CONTROL 

STATEMENT LEVEL FOR EACH INITIATED RUN. 
EACH RUN IS NECESSARILY REPRESENTED IN 
THIS QUEUE AND THE PARTICULAR STATEMENT 
BEING PROCESSED MARKS THE DEPTH TO WHICH 
PROCESSING HAS PROCEEDED FOR THE RUN, 
THE TASKS WITHIN THIS QUEUE CAN BE IN 
VARIOUS STATES, THEY MAY BE IN A WAIT 
STATE BECAUSE OF FACILITY REQUIREMENTS* 
AS IN THE CASE OF THE QASG STATEMENT, OR 
THEY MAY BE REPRESENTED IN THE CORE QUEUE 
WHERE THEY ARE CANDIDATES FOR CORE 
ALLOCATION AND EXECUTION, MANY TASKS 
CAN BE HANDLED ENTIRELY BY THE COARSE 
SCHEDULER AND NEVER REACH THE CORE QUEUE, 
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CORE QUEUE » QUEUE OF TASKS (WORKER PROGRAMS, ETC.) 

THAT ARE EITHER READY FOR CORE ALLOCATION 
AND EXECUTION OR ARE BEING EXECUTED* THE 
CONTROL STATEMENTS REPRESENTED HERE ARE 
A SUBSET OF THOSE IN THE STATEMENT 
QUEUE # 

THE RUN QUEUE IS INITIALLY BUILT BY THE INPUT SYMBlONTS Jn THE 
COURSE OF PROCESSING INCOMING RUNS, THE NUMBER OF RUNS CURRENTLY 
BEING PROCESSED BY THE SYSTEM IS LIMITED ONLY BY THE MASS STORAGE 
SPACE AVAILABLE TO HOLD THE INPUT STREAMS, FOR EACH RUN IN THE 
RUN QUEUE* THE COARSE SCHEDULER IS AWARE OF THE FOLLOWING 
SCHEDULING INFORMATION: 

PRIORITY 

DEADLINE 

ESTIMATED RUNNING TIME 

START-TIME 

FACILITY REQUIREMENTS PRIOR TO FIRST TASK 

ORDER OF RUN SUBMISSION 

WITHIN THE STATEMENT QUEUE* EACH ENTRY REPRESENTS THE TASK (ONE 
OR MORE FUNCTIONS) TO BE PERFORMED AS A RESULT OF ONE CONTROL 
STATEMENT INTERPRETATION, THE TASKS (STATEMENTS) IN THE STATEMENT 
QUEUE ARE IN ONE OF FOUR STATES: 



1. WAITING FOR FACILITIES OTHER THAN CORE, 

2. BEING PROCESSED BY THE COARSE SCHEDULER ITSELF— A CASE 
WHERE CORE STORAGE IS NOT REQUIRED, 

3. REPRESENTED IN THE CORE QUEUE WHERE THEY ARE CANDIDATES 
FOR CORE ALLOCATION AND EXECUTION, ALL OTHER FACILITY 
REQUIREMENTS HAVE BEEN MET, 

<+. IN A WAIT STATE FOR SOME OTHER REASON, SUCH AS OPERATOR 
ACTION. 

AS FACILITIES BECOME AVAILABLE, THE STATEMENT QUEUE IS SCANNED IN 
PRIORITY ORDER IN AN ATTEMPT TO SATISFY A STATEMENT THAT IS IN A 
FACILITY-wAIT STATE. THE FACILITIES INVENTORY ROUTINE IS 
RESPONSIBLE FOR MAINTAINING A LIST OF AVAILABLE FACILITIES* AND 
KEYS THE COARSE SCHEDULER WHEN ADDITIONAL FACILITIES BECOME 
AVAILABLE. IN SOME CASES THE COARSE SCHEDULER WILL LOG A REQUEST 
WITH THE FACILITIES INVENTORY ROUTINE WHICH WILL AUTOMATICALLY BE 
HONORED WHEN THE PARTICULAR FACILITY BECOMES AVAILABLE, If A 
DEADLINE RUN IS PRESENT* THE COARSE SCHEDULER WILL IMPOSE A HOLD 
ON FURTHER FACILITY ASSIGNMENTS UNTIL SUCH TIME AS THE 
REQUIREMENTS OF THE DEADLINE RUN HAVE BEEN MET. IF A PARTICULAR 
STATEMENT REQUIRES CORE AREA AND ALL OTHER FACILITIES HAVE BEEN 
MET, IT IS ALSO PLACED IN THE CORE QUEUE SO THAT IT MAY BE 
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INTRODUCED INTO THE OPERATING MIX BY THE DYNAMIC ALLOCATOR, WHEN 
THE TASK HAS TERMINATED IT, IS TURNED BACK TO THE COARSE SCHEDULER 
FOR POST-PROCESSING. 

WHEN ALL OF THE WORK FOR A TASK (STATEMENT) HAS BEEN COMPLETED * 
THE COARSE SCHEDULER CALLS ON THE CONTROL STATEMENT INTERPRETER 
FOR FURTHER INTERPRETATION OF THE CONTROL STREAMf WHICH CAUSES THE 
NEXT STATEMENT OF THAT RUN TO BE ADDED TO THE STATEMENT QUEUE OR 
THE END-RUN TO BE DETECTED, IN THE LATTER CASE* CLOSEOUT OCCURS. 
FURTHER CONTROL STATEMENT INTERPRETATION IS ASSUMED TO BE 
INSTANTANEOUS * SO IN THAT SENSE* ONE STATEMENT FOR EACH RUN IS 
ALWAYS REPRESENTED IN THE STATEMENT QUEUEt 

THE TASKS IN THE CORE QUEUE ARE IN ONE OF THREE STATES AS FAR 
AS THE COARSE SCHEDULER IS CONCERNED, THESE ARE; 



It ACTIVE 
2t SUSPENDED 

3, READY 



IN CORE AND BEING EXECUTED BY THE DYNAMIC 
ALLOCATOR, 

PREVIOUSLY ACTIVATED BUT THEN SUSPENDED 
FROM CORE BY THE DYNAMIC ALLOCATOR TO CREATE 
CORE AREA FOR MORE IMPORTANT TASKS, CAN BE 
EXECUTED AGAIN AS SOON AS CORE IS AVAILABLE, 
NOT YET INITIATED BUT REAOY FOR CORE 
ALLOCATION AND EXECUTION^ 



EXCLUDING DEADLINE RUNS FOR A MOMENT* IN CONSIDERING THE RUN 
QUEUE THE COARSE SCHEDULER ATTEMPTS TO SELECT A RUN FOR INITIATION 
ONLY FROM THE GROUP WITH THE HIGHEST PRIORITY LETTER, WITHIN THIS 
GROUP* THE RUNS ARE CONSIDERED IN THE ORDER OF RUN SUBMISSION* 
WITH SELECTION TAKING PLACE ON THE FIRST RUN WHOSE INITIAL 
FACILITY REQUIREMENTS CAN BE MET, THE COARSE SCHEDULER WILL 
ATTEMPT TO OPEN A NEW RUN ONLY WHEN ALL STATEMENTS OF CURRENT RUNS 
ARE REPRESENTED IN THE ACTIVE PORTION OF THE CORE QUEUE, IN OTHER 
WORDS* A NEW RUN IS OPENED ONLY WHEN EXECUTION IS PROCEEDING FOR 
ALL CURRENTLY OPENED RUNS. THE MORE TASKS THAT CAN BE EXECUTED AT 
ONCE* THE MORE RUNS THAT WILL BE OPENEDt SINCE THE CORE 
REQUIREMENTS FOR CONSECUTIVE TASKS WITHIN A RUN MAY VARY GREATLY* 
IT IS POSSIBLE THAT FOR A GIVEN SET OF RUNS* ALL CURRENT TASKS 
MIGHT BE ACTIVE AT ONE INSTANCE AND A SHORT TIME LATER MOST OF THE 
NOW CURRENT TASKS ARE INACTIVE BECAUSE OF LARGER CORE 
REQUIREMENTS, IT IS ALSO POSSIBLE THAT BECAUSE OF FACILITY 
REQUIREMENTS* ONLY A FEW OF THE OPENED RUNS CAN HAVE TASKS PLACED 
IN THE READY OR ACTIVE STATE, THE NUMBER OF OPENED RUNS THEN 
VARIES WITH THE PARTICULAR MIX OF TASKS AS WELL AS THE FACILITY 
MESH, WHEN ALL OPENED RUNS ARE PROGRESSING* AN ADDITIONAL RUN IS 
INITIATED IF POSSIBLE, IF THE INITIAL FACILITY REQUIREMENTS OF 
THOSE RUNS OF THE HIGHEST PRIORITY CANNOT BE MET* RUN SELECTION IS 
HELD UNTIL A FACILITY CHANGE OCCURSt 

IF IT BECOMES EVIDENT THAT A DEADLINE RUN WILL NOT BE COMPLETED 
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10 



ON TIME VIA THE NORMAL SCHEDULING ALGORITHMCVIA THE POWER OF ITS 
PRIORITY LETTER ONLY), THE RUN IS INITIATED IMMEDIATELY! REGARD- 
LESS OP ITS PRIORITY* AND IF NECESSARY ITS TASKS ARE GIVEN HIGH 
PRIORITY IN THE STATEMENT AND CORE QUEUESt THE ESTIMATED RUNNING 
TIME OF THE ACTIVE RUNS IS USED AS A GAUGE AS TO WHEN A DEADLINE 
RUN SHOULD BE INITIATEDt THE AMOUNT OF CPU TIME AVAILABLE TO 
BATCH RUNS* AS OPPOSED TO DEMAND AND REAL TIME* ALSO COMES INTO 
PLAY, 

IN ORDER TO ACCOMMODATE DEADLINE RUNS* THE t READY t TASKS OF THE 
CORE QUEUE (THOSE ENTERED BY THE COARSE SCHEDULER) FALL INTO ONE OF 
FOUR CLASSES AS SHOWN BELOW, THE DYNAMIC ALLOCATOR CONSIDERS THE 
CLASSES IN THE ORDER SHOWN AND IS RESTRICTED TO SELECTING ffROM THE 
FIRST CLASS THAT IS NOT VOID, 



1. CRITICAL DEADLINE 



2, SEMI-CRITICAL DEADLINE - 



3. DEADLINE 



THOSE FOR WHICH CORE MUST BE MADE 
AVAILABLE IMMEDIATELY * AT THE 
EXPENSE OF TEMPORARILY SUSPENDING 
OTHER PROGRAMS FROM CORE IF 
NECESSARY (EXCLUDING REAL-TIME). 
SELECTION IS RESTRICTED TO A 
PARTICULAR TASK, 

THOSE FOR WHICH CORE IS TO BE MADE 
AVAILABLE AT THE EXPENSE OF 
IMPOSING A WAIT ON FURTHER CORE 
ASSIGNMENT UNTIL SUCH TIME AS CORE 
IS RELEASED VIA TASK TERMINATIONS, 
SELECTION IS RESTRICTED TO A 
PARTICULAR TASK, 
THOSE THAT HAVE BEEN OECLARED 
♦DEADLINE* BUT FROM WHICH THE 
DYNAMIC ALLOCATOR IS STILL FREE 
TO CHOOSE THE PARTICULAR TASK* FOR 
BEST • CORE-FIT' ANO MINIMUM OVER- 
HEAD, SAME AS ABOVE CLASS EXCEPT 
SELECTION IS NOT RESTRICTED TO 
A PARTICULAR TASK. 
THOSE FROM WHICH THE OYNAMIC 
ALLOCATOR IS FREE TO CHOOSE ON A 
•BEST-FIT* BASIS* GIVING PREFERf 
ENCE TO THOSE WITH THE HIGHEST 
PRIORITY LETTER IF CORE REGUlREr 
MENTS ARE THE SAME. 

A DEADLINE TASK MAY BE FOUND *N ANY ONE OF THE FOUR CLASSES* 
DEPENDING ON HOW CRITICAL IT IS, CLASS <* IS CONSIDERED THE NORMAL 
WAY IN WHICH TASKS ARE SELECTED FOR EXECUTION, TASKS MARKED AS 
REAL-TIME ARE AUTOMATICALLY PLACED IN CLASS 2 UNLESS A DEADLINE IS 
ALSO SPECIFIED IN WHICH CASE THEY MAY BE MOVED TO CLASS I WHERE 
CORE AREA IS IMMEDIATELY MADE AVAILABLE (BARRING THE PRESENCE OF 



**. NORMAL 
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OTHER CLASS X TASKS), AS AN EXAMPLE* REAL TIME RUNS MAY HAVE A 
HIGH PRIORITY* »A» FOR INSTANCE* IN WHICH CASE THEY ARE IN A HI6H 
PRIORITY GROUP FOR RUN INITIATION AND CORE IS ACQUIRED AS SOON AS 
IT BECOMES AVAILABLE VIA OTHER TASK TERMINATIONS, OR A DEADLINE 
MAY ALSO BE SPECIFIED* WHICH CAN CAUSE IMMEDIATE RUN INITIATION* 
THE HIGHEST PRIORITY In THE STATEMENT QUEUE FOR GETTING 
FACILITIES* AND THE SUSPENSION OF EXECUTING TASKS IN ORDER TO 
CREATE CORE SPACE, THE DEADLINE CAN OF COURSE BE APPLIED TO ANY 
TYPE OF BATCH RUN* HOWEVER IT SHOULD BE USED WITH SOME FORETHOUGHT 
SINCE IT CAUSES INTERRUPTION OF THE NORMAL SCHEDULING METHODSt 

AS MENTIONED PREVIOUSLY, THE DYNAMIC ALLOCATOR RETURNS SUSPEN- 
DED TASKS TO THE CORE QUEUE FOR LATER SELECTION. THE SUSPENDE© 
TASKS FALL INTO TWO CLASSES} 



1, SUSPENDED CRITICAL DEADLINE - 



2, NORMAL SUSPENDED 



SUSPENDED BECAUSE OF REAL- 
TIME OR DEADLINE CORE 
EXPANSIONS, 

SUSPENDED FOR ANY NUMBER OF 
REASONS(REAL«»TIME* DEADLINE* 
DEMAND* AS WELL AS «NOBMAL' 
TASK EXPANSIONS), 



THE CORE QUEUE THEN* IS A SEVEN LEVEL QUEUE WITH ONE LEVEL TO 
INDICATE THE ACTIVE TASKS(NO SELECTION FROM THIS LEVEL) AND SIX 
LEVELS FOR THE SIX CLASSES OF TASKS THAT ARE WAITING FOR CORE 
ALLOCATION. WHEN THE DYNAMIC ALLOCATOR SELECTS A TASKt IT MUST BE 
TAKEN FROM THE LOWEST NUMBERED LEVEL THAT CONTAINS AN ENTRY. 

LEVEL A - ACTIVE 

LEVEL i - SUSPENDED CRITICAL DEADLINE 

LEVEL 2 - CRITICAL DEADLINE 

LEVEL 3 - NORMAL SUSPENDED (INCLUDES THOSE STILL CLASSED AS 

LEVEL 4 OR 5) 
LEVEL <♦ - SEMI-CRITICAL DEADLINE 
LEVEL 5 - DEADLINE 
LEVEL 6 - NORMAL 



WITHIN LEVELS 1*2** AND 5 EACH TASK HAS A SELECTION tWElGHT* BASED 
ON HOW CRITICAL THE RUN'S DEADLINE TIME APPEARS TO THE SYSTEM. 
THE SELECTION WEIGHT IS SUBJECT TO CHANGE AS THE DYNAMIC 
ALLOCATOR (OR COARSE SCHEDULER) PERIODICALLY EXAMINES THE SYSTEM 
LOAD. AT LEVELS 1*2*AND <+, THE DYNAMIC ALLOCATOR IS RESTRICTED TO 
SELECTING THE TASK THAT HAS THE HIGHEST •WEIGHT*. AT LEVEL 5 ANY 
TASK MAY BE SELECTED* WITH DEADLINE 'WEIGHT* GIVEN CONSIDERATION 
IF CORE REQUIREMENTS ARE THE SAME. A TASK AT LEVEL 3 OR 6 EITNER 
HAS NO DEADLINE SPECIFICATION ON ITS RUN STATEMENT* OR THE TIME 
ALLOWED TO COMPLETE THE RUN IS SUCH THAT THE DEADLINE 
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SPECIFICATION IS AS YET BEING IGNORED IN FAVOR OF NORMAL 
SCHEDULING BASED ON THE PRIORITY LETTER. AS INDICATED EARLIER, AT 
THESE LEVELS THE DYNAMIC ALLOCATOR IS FREE TO CHOOSE, IN 
PRIORITY-LETTER ORDER, ANY TASK THAT WILL 'BEST-FIT* OR CAUSE THE 
LEAST TASK-SHIFT TO MAKE CORE AVAILABLE. WHEN A TASK TERMINATES, 
FURTHER TASK SELECTION BY THE DYNAMIC ALLOCATOR IS INHIBITED UNTIL 
SUCH TIME AS THE NEXT TASK OF THE RUN CAN BE PLACED IN THE 
CORE-QUEUE* IF THIS PLACEMENT CAN BE DONE WITHOUT DELAY. THIS 
INSURES THAT A RUN MAINTAINS ITS RIGHTFUL PLACE AS FAR AS CORE 
ALLOCATION IS CONCERNED. IT SHOULD BE KEPT IN MIND THAT NORMALLY* 
BARRING SEVERE DEADLINE SPECIFICATIONS, ONLY LEVELS 3 AND 6 
CONTAIN ENTRIES. 

ONCE A TASK HAS BEEN ACTIVATED BY THE DYNAMIC ALLOCATOR AND 
SUBSEQUENTLY TERMINATES* ADDITIONAL CONTROL STATEMENT 
INTERPRETATION IS NECESSARY IN ORDER TO CONTINUE WITH THE EVENTS 
CALLED FOR IN THE RUN, THIS ADDITIONAL INTERPRETATION IS DONE IN 
THE ORDER OF TERMINATION, IF THE TASK UUST TERMINATED WAS A 
WORKER EXECUTION, AS OPPOSED TO A SYSTEM PROCESSOR EXECUTION, THE 
SYSTEM PLACES A TEMPORARY HOLD ON THE CORE EXECUTION AREA AND THE 
MASS STORAGE EXECUTION AREA, THIS IS DONE BECAUSE IT IS POSSIBLE 
THAT I3PMD CONTROL STATEMENTS WILL BE POUND* REQUESTING DUMPS OF 
THE EXECUTION AREA, IF INSPECTION OF THE CONTROL STREAM TURNS UP 
A OPMD STATEMENT, THE CORE EXECUTION AREA IS SAVED ON MASS STORAGE 
AND USED AS INPUT TO THE 9PMD PROCESSOR* WHICH IS THE NEXT TASK TO 
BE EXECUTED, IF SNAPSHOT DUMPS WERE TAKEN DURING THE EXECUTION, 
THE DIAGNOSTIC EDITOR WILL AUTOMATICALLY BE CALLED AS THE NEXT 
TASK TO BE EXECUTED, ADDITIONAL INTERPRETATION OCCURS PRIOR TQ 
THE EXECUTION OF THE DIAGNOSTIC EDITOR SUCH THAT CORE CAN BE SAVED 
AND RELEASED AS SOON AS POSSIBLE, THE EDITING OF DUMPS OCCURS 
WITHIN THE NORMAL PRIORITY CONSTRAINTS OF THE RUN. 

7,3,4.2, DEMAND SCHEDULING 

THE COARSE SCHEDULING OF DEMAND RUNS IS SOMEWHAT DIFFERENT FROM 
THAT OF BATCH RUNS, IT IS ASSUMED THAT THE READER IS FAMILIAR 
WITH THE PRECEDING SECTION, 

AS DEMAND RUNS APPEAR IN THE RUN QUEUE, THEY ARE INITIATED 
IMMEDIATELY, IN THE COARSE SCHEDULING OF DEMAND RUNS, THE 
DEADLINE, START-TIME, AND RUNNING TIME ARE OF NO SIGNIFICANT AND 
NEED NOT BE SUBMITTED ON THE ©RUN STATEMENT, ONLY THE PRIORITY 
LETTER, ONE OF THE LETTERS A THRU Z, IS USED, IT IS USED TO 
RESOLVE CONFLICTS ON GAINING EXTERNAL FACILITY ASSIGNMENTS AND TO 
GIVE CERTAIN PRIVILEGES IN CPU SWITCHING IF AN OVERLOAD SITUATION 
EXISTS SUCH THAT NOT ALL REMOTE TERMINALS CAN BE GIVEN THE DESIRED 
RESPONSE TIME (DISCUSSED IN SECTION ON DYNAMIC ALLOCATOR), 

AT A GIVEN TIME THE DEMAND USER IS IDLE, IN CONVERSATION WITH 
THE EXECUTIVE ON A CONTROL STATEMENT LEVEL, OR IN CONVERSATION 
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WITH A PARTICULAR CONVERSATIONAL PROCESSOR OR WORKER PROGRAM ON A 
SOURCE LINE LEVEL, THIS DISCUSSION IS CONCERNED MAINLY WITH THE 
CASE OF THE DEMAND USER BEING CONVERSATIONAL WITH THE SYSTEM ON A 
CONTROL STATEMENT LEVEL. 

THE PROCEDURES FOLLOWED DURING THE INITIATION AND EXECUTION OF 
A DEMAND RUN ARE STRAIGHT FORWARD, THE USER MAKES CONTACT WITH 
THE INPUT SYMBIONT AND SUBMITS A ©RUN STATEMENT. THE QRUN REQUEST 
IS PROCESSED BY THE COARSE SCHEDULER AND THE USER IS FREE TO 
SUBMIT ANOTHER CONTROL STATEMENT, THE COARSE SCHEDULER IS AGAIN 
KEYED WHEN THE NEXT CONTROL STATEMENT HAS BEEN RECEIVED BY THE 
INPUT SYMBIONT, IN MOST CASES, AT LEAST FOR THE CONTROL STATEMENT 
ITSELF, THE INPUT WILL NOT GO TO MASS STORAGE BUT WILL BE LEFT IN 
CORE BY THE SYMBIONT FOR IMMEDIATE ACCESS BY THE COARSE SCHEDULER, 
SINCE MANY USERS MAY BE SUBMITTING STATEMENTS AT ONCE* A QUEUE OF 
CONTROL STATEMENTS (ONE PER DEMAND USER) MAY BUILD UP At THE COARSE 
SCHEDULER LEVEL* THE COARSE SCHEDULER IS EITHER IN THE PROCESS OF 
ACTING ON A REQUEST OR STANDING BY FOR THE NEXT STATEMENT TO BE 
SUBMITTED, 

EACH CONTROL STATEMENT SUBMITTED BY THE DEMAND USER IS 
IMMEDIATELY PLACED IN THE STATEMENT QUEUE (DESCRIBED EARLIER). 
(ONCE A RUN IS OPENED, DEMAND OR BATCH, IT HAS AN ACKNOWLEDGED 
ENTRY IN THE STATEMENT QUEUE, EVEN THOUGH THIS ENTRY SIMPLY MARKS 
THAT THE RUN IS IN A WAIT-STATE UNTIL SUCH TIME AS THE NEXT 
STATEMENT IS INTERPRETED.) NORMALLY A CONTROL STATEMENT CAN BE 
SATISFIED IMMEDIATELY(WITHIN A REASONABLE RESPONSE TIME). AN 
EXCEPTION TO THIS IS WHEN FACILITIES, SUCH AS MAGNETIC TAPES, ARE 
CALLED FOR BUT NOT AVAILABLE. IN THIS CASE THE USER IS NOTIFIED 
AND CAN ELECT TO TAKE AN ALTERNATE ACTION OR WAIT UNTIL THE 
ASSIGNMENT CAN BE MADE, IF MORE THAN ONE DEMAND RUN IS WAITING 
FOR THE SAME FACILITY AND THAT FACILITY BECOMES AVAILABLE* THE 
ASSIGNMENT IS MADE ACCORDING TO THE PRIORITY LETTERS OF THE DEMAND 
RUNS, THE MORE LIKELY CASE, FOR DEMAND MODE RUNS* IS THAT ONLY 
CORE AND MASS STORAGE ARE NEEDED IN ORDER TO SATISFY THE ACTION 
CALLED FOR ON THE USERS COMMAND, MASS STORAGE IS NORMALLY 
AVAILABLE AND CORE IS ALWAYS AVAILABLE FOR FREQUENT BUT SHORT 
PERIODS OF TIME, 

FOR BATCH RUNS, ONCE A TASK IS READY FOR EXECUTION IT IS PLACED 
IN THE CORE QUEUE (DESCRIBED EARLIER) WHERE IT IS EXECUTED IN THE 
GENERAL MIX OF BATCH TASKS BUT NOT NECESSARILY IMMEDIATELY OR 
WITHIN A CERTAIN RESPONSE TIME(EXCEPT FOR DEADLINE UOBS) , FOR 
DEMAND MODE RUNS* WHEN A TASK IS READY FOR CORE SPACE IT IS 
INTRODUCED INTO A SPECIAL QUEUE CALLED THE CORE-SWAP QUEUE, WHERE 
IT IS GIVEN CORE SPACE AND CPU TIME AS SOON AS ITS TU«N COMES UP, 
WHICH WILL BE ALMOST IMMEDIATE SINCE EACH TASK IN THE CORE-SWAP 
QUEUE IS GIVEN A CONTROLLED AMOUNT OF CPU TIME PRIOR TO BEING 
INTERRUPTED AND POSSIBLY SWAPPED OUT TO MASS STORAGE, THERE MAY 
BE CORE AVAILABLE OF COURSE, WITHOUT HAVING TO SWAP OUT OTHER 
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DEMAND TASKS* DEPENDING ON THE CURRENT SYSTEM LOAD, IT IS ALSO 
POSSIBLE THAT BATCH JOBS WILL GET SUSPENDED FROM CORE (SUSPENSION 
BEING FOR A LONGER PERIOD OF TIME THAN A SWAP)* IN ORDER TO MEET 
THE RESPONSE TIME FOR DEMAND REQUESTS. NORMALLY HOWEVER* ASSUMING 
A HEAVY BATCH LOAD* THE TOTAL CORE SPACE BEING USED BY DEMAND 
TASKS IS SUPPRESSED AS MUCH AS POSSIBLE AS LONG AS REASONABLE 
RESPONSE TIMES ARE BEING MET. IF THE CORE-SWAP QUEUE WERE TO BE 
EXAMINEO* AT ONE TIME IT MIGHT SHOW ALL TASKS RESIDING IN CORE, 
AND AT ANOTHER THAT ALL TASKS BUT ONE HAVE BEEN SWAPPED OUT TO 
MASS STORAGE * DEPENDING ON THE CURRENT SYSTEM LOAD. THE CORE-SWAP 
QUEUE THEN* SHOWS DEMAND TASKS TO BE IN ONE OF THE FOLLOWING 
STATES: 



1. ACTIVE 

2. SWAPPED-OUT 



3. READY 



IN CORE AND AVAILABLE FOR EXECUTION. 
PREVIOUSLY ACTIVATED BUT MOMENTARILY 
SWAPPED TO MASS STORAGE IN FAVOR OF 
ANOTHER DEMAND TASK - BUT CAN BE EXECUTED 
AGAIN AS SOON AS CORE IS MADE AVAILABLE. 
NOT YET INITIATED BUT READY FOR CORE 
ALLOCATION. THIS STATE IS THE SAME 
IN ALL RESPECTS TO THE »SWAPPED-OUT» 
STATEi EXCEPT FOR AN INITIAL-LOAD 
RATHER THAN A RE-LOAD # 

OF THE SWAPPED*OUT TASKS * ONLY THOSE THAT ARE STILL IN 1$EEQ OF 
EXECUTION ARE REPRESENTED IN THE CORE-SWAP QUEUE, AN ADDITIONAL 
STATE IS THE 

INPUT-WAIT STATE 

WHERE THE TASK MAY ALSO BE SWAPPED OUT* BUT HAVING REACTED TO THE 
LAST INPUT AND NOT YET RECEIVED THE NEXT COMMAND, IT IS NOT IN 
NEED OF CPU TIME. WHEN THE INPUT IS RECEIVED* THE TASK IS MOVED 
TO THE •SWAPPED-OUT* STATE IN THE CORE-SWAP QUEUE. THE DYNAMIC 
ALLOCATOR SELECTS TASKS FROM THE CORE-SWAP QUEUE IN A MANNER SUCH 
AS TO BEST MEET USER RESPONSE TIMES. 

WHEN THE USER IS IN CONVERSATION WITH A PROCESSOR OR WORKER 
PROGRAM* ON A SOURCE LINE LEVEL* IT IS THE JOB OF THE DYNAMIC 
ALLOCATOR AND REMOTE SYMBIONTS TO HANDLE THESE COMMUNICATIONSUS 
OPPOSED TO THE COARSE SCHEDULER WHEN THE CONVERSATION IS ON A 
CONTROL STATEMENT LEVEL). THE DYNAMIC ALLOCATOR CONTROLS THE CPU 
TIME GIVEN TO A DEMAND TASK WITH THE IDEA THAT THE TASK WILL 
REACT (OUTPUT)* AND GO INTO A VOLUNTARY WAIT-STATE UNTIL SUCH TIME 
AS AN INPUT SOURCE LINE IS RECEIVED. WHEN THE TASK REACTS* THE 
DYNAMIC ALLOCATOR NOTIFIES THE OUTPUT SYMBIONT OF THE PRESENCE OF 
AN OUTPUT MESSAGE AND HOLDS THE TASK FOR FURTHER EXECUTION UNTIL 
SUCH TIME AS KEYED BY THE INPUT SYMBIONT THAT AN INPUT MESSAGE IS 
PRESENT. AT THIS TIME THE TASK IS PUT BACK INTO THE ACTIVE CYCLE 
AND GIVEN ITS SHARE OF CPU TIME. THE TlME-SHARED TASK MAY OR MAY 
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NOT HAVE BEEN SWAPPED OUT PRIOR TO REACTING AND/OR BETWEEN 
INTERACTION WITH THE USER. THE POINT BEING THAT THE COARSE 
SCHEDULER IS BY-PASSED WHEN THE CONVERSATION IS NOT ON THE 
EXECUTIVE CONTROL STATEMENT LEVEL. WHEN THE TASK EVENTUALLY 
TERMINATES * THE COARSE SCHEDULER IS PUT BACK INTO PLAY FOR 
POST-PROCESSING AND IN ANTICIPATION THAT THE NEXT CONTROL 
STATEMENT WILL BE FORTHCOMING FROM THE REMOTE USER, THE NEXT 
CONTROL STATEMENT COULD CALL FOR THE EXECUTION OF ANOTHER TASK OR 
FOR RUN CLOSEOUT. 

IT IS IMPORTANT TO NOTE THAT THE DEMAND USER HAS THE ENTIRE 
SYSTEM AT HIS DISPOSAL AND HAS THE SAME CAPABILITIES AS DOES THE 
BATCH USERtBUT MORE IMPORTANT* THE USE OF THE SYSTEM IS AVAILABLE 
♦ON DEMAND 1 . 

7.3.4.3 t SUMMARY 

IN SUMMARY, THE TASKS (PROGRAMS) OF DEMAND RUNS GET ENTERED INTO 
THE CORE-SWAP QUEUE * AS OPPOSED TO THE CORE QUEUE FOR BATCH RUNS. 
BOTH QUEUES , THE 

CORE QUEUE - FOR BATCH TASKS* AND THE 
CORE-SWAP QUEUE - FOR DEMAND TASKS , 

ARE BASIC QUEUES USED BY THE DYNAMIC ALLOCATOR IN CONTROLLING CORE 
SPACE AND CPU TIME ALLOCATION* 

FOR EACH RUN INITIATED(OPENED) * THE COARSE SCHEDULER PREPARES A 
PROGRAM CONTROL TABLE (pCT) WHICH IS MAINTAINED DURING THE 
PROCESSING OF THE RUN. THIS TABLE CONTAINS CERTAIN FIXED 
INFORMATION* SUCH AS RUN-ID* ESTIMATED RUNNING TIME, ETC, AS WELL 
AS VARIABLE INFORMATION SUCH AS THE CURRENT FACILITIES ASSIGNED* 
THE CORE REQUIREMENTS OF THE PARTICULAR TASK BEING EXECUTED* ETC. 
NOT ALL INFORMATION IN THE PCT IS NEEDED BY THE DYNAMIC ALLOCATOR 
IN THE COURSE OF SELECTING AND EXECUTING A TASK. ONCE A TASK IS 
SELECTED, THE DYNAMIC ALLOCATOR CALLS ON NON-RESIDENT SETUP 
ROUTINES TO TAKE ADDITIONAL INFORMATION FROM THE PCT AND MAKE IT 
AVAILABLE TO VARIOUS PORTIONS OF THE SYSTEM(I/0 PERIPHERAL 
ASSIGNMENTS ARE MADE AVAILABLE TO THE I/O CONTROL SECTION* FOR 
INSTANCE). THE CONTROL TABLE IS MAINTAINED BY THE DYNAMIC 
ALLOCATOR DURING THE EXECUTION OF A TASK, AND RETURNED TO THE 
COARSE SCHEDULER WHEN THE TASK TERMINATES. 

7.3.5. THE DYNAMIC ALLOCATOR 

7.3.5.X. GENERAL 

THE FUNCTION OF THE DYNAMIC ALLOCATOR (DA) IS THE tDYNAMIC* 
ALLOCATION OF CPU TIME AND CORE SPACE TO THE CURRENT MIX OF 
TASKS(PROGRAMS), WHERE 'THE CURRENT MIX' IS DETERMINED BY THE 
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PARTICULAR GROUP OF RUNS PRESENTLY BEING PROCESSED, IN THE CO0RSE 
OF ALLOCATING CPU TIME FOR COMPUTATION* BASED ON PRIORITY LETTERS* 
DEADLINE TIMES, ETC* THE DYNAMIC ALLOCATOR NECESSARILY CONTROLS 
THE ALLOCATION OF CORE SPACE FOR EXECUTION* AS WELL AS THE 
MOVEMENT OF PROGRAMS TO AND FROM MASS STORAGE AS DEMAND PROGRAMS 
ARE SWAPPED OR BATCH PROGRAMS ARE SUSPENDED AND SUBSEQUENTLY 
REINITIATED, ASSUMING THAT MORE THAN ENOUGH REQUESTS EXIST FOR 
THE FACILITIES OF THE COMPUTER(FACILlTlES BEING MAINLY SPACE AND 
TIME)* IT IS THE JOB OF THE DYNAMIC ALLOCATOR TO MAKE AN EQUITABLE 
ALLOCATION OF THESE FACILITIES IN ORDER TO BEST SERVE THE VARIED 
INTERESTS OF ALL USERS, THE ALLOCATION IS BASED ON THE TYPE OF 
TASKS(REAL-TIME* DEMAND* AND BATCH)* AS WELL AS ON THE PRIORITIES 
AND RESPONSE TIMES WITHIN A PARTICULAR TYPE, THE BASIC IDEA UNDER 
WHICH THE DYNAMIC ALLOCATOR OPERATES Is THAT THE PRIMARY CONCEBN 
OF ANY COMPUTING INSTALLATION IS THE COMPLETION OF BATCH RUNS AT 
THE REQUIRED DEADLXNE(WlTHIN THE LIMITATIONS OF THE OPERATING 
ENVIRONMENT)* WHILE AT THE SAME TIME ATTEMPTING TO MAINTAIN THE 
REQUIRED RESPONSE TIMES FOR DEMAND USERS, WITHIN THIS DYNAMIC 
OPERATING ENVIRONMENT* THE DIVIDING LINE BETWEEN DEMAND AND BATCH 
PROGRAMS IS SUBJECT TO CONSTANT CHANGE AS EMPHASIS IS PLACED UPON 
ALLOCATING TIME TO BATCH RUNS APPROACHING THE REQUIRED COMPLETION 
TIME, 

THE DYNAMIC ALLOCATOR PREPARES THE SWITCH LIST USED BY THE 
DISPATCHER IN GIVING CONTROL TO PROGRAMS RESIDENT IN CORE AND 
SWITCHING AMONG THEM AS VARIOUS EVENTS AND CONTINGENCIES ARISE, 
THE DA (DYNAMIC ALLOCATOR) PERIODICALLY ADJUSTS THE SWITCHING LEVEL 
OF PROGRAMS OR CLASSES OF PROGRAMS SO AS TO FORCE THE CPU TIME TO 
BE USED IN A PARTICULAR MANNER BASED ON DEADLINES* PRIORITIES* AND 
INTERACTION RATES AS WELL AS CERTAIN OVERALL CONSTRAINTS AS TO HOW 
CPU TIME SHOULD BE SHARED AMONG THE DIFFERENT TYPES OF 
PROGRAMS (DEMAND VERSUS BATCH* FOR EXAMPLE), 

THE DA IS STIMULATED BY CHANGES IN THE SYSTEM ENVIRONMENT AND 
BY A TIMED INTERVAL THAT ALLOWS A PERIODIC APPRAISAL OF THE 
SYSTEM STATUS, EXAMPLES OF ENVIRONMENTAL CHANGES WHICH CAUSE THE 
DA TO BE KEYED ARE ACTIONS SUCH AS LISTED BELOW: 

it the coarse scheduler made a new task available for 

EXECUTION, 

2, AN EXECUTING PROGRAM IS REQUESTING ADDITIONAL CORE 
SPACE OR DESIRES TO RELEASE CORE SPACE. 

3, THE SYSTEM HAS RECEIVED THE NEXT COMMAND FOR A DEMAND 
PROGRAM AND THE PROGRAM IS TO BE CONSIDERED FOR 
EXECUTION, 

ON A TIMED INTERVAL(OR WHEN KEYED AS ABOVE)* THE DA MAY DISCOVER 
THAT CERTAIN ADJUSTMENTS MUST BE MADE IN THE WAY CPU TJME( AND/OR 
CORE SPACE) IS BEING USEOt SOME OF THE CONDITIONS WHICH THE DA 
DETECTS ARE AS FOLLOWS: 
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x. an adjustment must be made so that a particular batch 
program will be completed at the required deadlinet 

2, the total cpu time will not be shared properly among 
the different types of programs (deadline batch versus 
demand t for example) unless an adjustment is made, 

3. the response times for demand users will degenerate 
unless an adjustment is made (because of a recent change 
in the requirements of other programs), 

the dynamic allocator stimulates other portions of the 
executive as changes in system status occur. for examplef the 
coarse scheduler is keyed when all batch tasks in the core queue 
have been initiated. this allows the coarse scheduler the 
opportunity to open a new runt 

7.3,5,2. core allocation 

when the time-sharing of core is appropriate* the da is 
responsible for initiating the core swap* i.e.* the writing of one 
program to mass storage and replacing it in core with another, so 
that reasonable response times can be assured. the da calls on 
the core contents control routine for the movement of programs to 
and from mass storage as well as for the maintenance of the table 
reflecting the current use of c0re(the core map), in brief* core 
contents control (ccc) consists of a set of subfunctions for 
carrying out specific operations* such as initial loading of a 

TASK OR THE MOVEMENT OF A PROGRAM FROM CORE TO MASS STORAGE. THE 
DA ASSESSES CORE STORAGE AND THE SWITCH LIST AND CONSTRUCTS A LIST 
• OF OPERATIONS TO BE EXECUTED BY CCC. THE OPERATIONS PERFORMED BY 
CCC FOR THE DA ARE AS FOLLOWS. 

1, INITIAL LOAD PROGRAM 

2, RELOAD PROGRAM 

3, SWAP-OUT PROGRAM 
<*• RELOCATE PROGRAM 
5, EXPAND PROGRAM 

CORE STORAGE IS ALLOCATED IN A MANNER SIMILAR TO THE 
ALLOCATION OF CPU TIME BY THE DISPATCHER, THIS METHOD IS USED TO 
HELP INSURE THE PROPER USE OF CPU TIME (SEE SHARING BETWEEN PROGRAM 
TYPES AND CPU ALLOCATION), EXECUTIVE* ESl f AND REAL-TIME 
REQUESTS ARE HONORED BEFORE ALL OTHERSl AND HONORED IN ORDER OF 
SWITCH LIST LEVELS, DEADLINE REQUESTS ARE THEN HONORED IN ORDER 
OF DEADLINE WEIGHTS. DEMAND AND BATCH REQUESTS ARE THEN ATTEMTED 
IN ORDER OF SWITCH LIST LEVELS, 

7,3,5,3, PROGRAM TYPES 

AMONG THE FOUR TYPES OF PROGRAMS* THE PRIORITY ON GAINING 
PROCESSOR TIME IS AS SHOWN BELOW, 
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REAL-TIME TASKS 
CRITICAL-DEADLINE TASKS 
DEMAND TASKS 
BATCH TASKS 

THE ABOVE ORDER DOES NOT NECESSARILY REPRESENT THE ORDER THAT THE 
TYPES OF PROGRAMS APPEAR ON THE SWITCH LIST f IN PRACTlCEr THE 
TYPES OVERLAP EACH OTHER DEPENDING ON SUCH FACTORS AS; 

It AMOUNT OF CPU TIME TO BE GIVEN TO A PARTICULAR CLASS. 
2t PRIORITY OF A PROGRAM (OR ACTIVITY) WITHIN A CLASS(TYPE). 
3t THE CPU TIME NEEDED BY A PARTICULAR PROGRAM(OR ACTIVITY) 
PRIOR TO ITS RELEASING CONTROL FOR I/O ACTION. 

THE SWITCH LIST IS ORDERED SUCH THAT THOSE PROGRAMS THAT ARE 
HIGHLY REACTIVE (NEED ONLY SHORT BURSTS BETWEEN I/O REFERENCES) 
TEND TO HAVE A HIGH PRIORITY REGARDLESS OF THEIR TYPE* HOWEVER THE 
DA IS FREE TO REORDER THE LIST SUCH THAT THE AMOUNT OF CPU TIME 
GIVEN TO EACH CLASS OF PROGRAMS IS AS SPECIFIED BY THE USER 
INSTALLATION(DlSCUSSED BELOW)* A SUCCEEDING SECTION CALLED tCPU 
ALLOCATION* DESCRIBES THE PLACEMENT OF PROGRAMS AT SWITCHING 
LEVELS AND POSSIBLE MOVEMENT TO NEW LEVELS. THE FUNCTIONS OF THE 
EXECUTIVE ITSELF ALSO APPEAR ON THE SWITCH LIST AND THESE 
•EXECUTIVE FUNCTIONS* ARE INTERSPERSED WITH THE FOUR TYPES OF 
PROGRAMS. THE SWITCHING PRIORITY OF EXECUTIVE FUNCTIONS RANGE 
FROM OPERATIONS WHICH ARE AT A HIGHER PRIORITY THAN REAL-TIME 
PROGRAMS(MONlTORING I/O CHANNELS IN ESI MODE, I/O INTERRUPT 
QUEUING* ETC.), TO THOSE OPERATIONS WHICH HAVE A PRIORITY JUST 
ABOVE BATCH PROGRAMS (SCHEDULING OPERATIONS, SYMBIONT OPERATIONS, 
ETC.). CONTROL OVER THE SWITCH LIST BY THE EXECUTIVE<DISPATCH£R) 
IS EXERTED AS A FUNCTION OF TIME (REAL-TIME CLOCK INTERRUPTS) AND 
AS A FUNCTION OF PERIPHERAL DEVICE ACTIVlTY(I/0 INTERRUPTS). 

7.3.5.4. SHARING BETWEEN PROGRAM TYPES 

AS MENTIONED EARLIER THE DYNAMIC ALLOCATOR INSURES THAT CERTAIN 
OVERALL RULES ARE ENFORCED AS TO HOW CPU TIME IS SHARED AMONG THE 
FOUR TYPES OF PROGRAMS, REAL-TIME PROGRAMS ARE GIVEN CPU TIME AS 
NEEDED WITH DEADLINE BATCH, DEMAND, AND BATCH SHARING THE 
REMAINDER. ONCE THE DEADLINE TIME OF A BATCH RUN BECOMES 
CRITICAL, THE TASKS OF THE RUN ARE ASSURED A PERCENTAGE OF THE 
REMAINING CPU TIME IN ORDER TO SATISFY THE COMPLETION TIME. 
NORMALLY, DEMAND PROGRAMS ARE ALLOWED TO OPERATE IN THE TIME 
REMAINING AFTER SATISFYING THE REAL-TIME AND EXECUTIVE 
REQUIREMENTS AND THE TIME NECESSARY TO INSURE COMPLETION OF 
CRITICAL DEADLINE RUNS. THIS COULD MEAN THE COMPLETE SUPPRESSION 
OF DEMAND RUNS BY DEADLINE BATCH RUNS UNLESS SOME MINIMUM IS 
GUARANTEED. THE EXECUTIVE PROVIDES FOR THE tSHARXNG PERCENTAGES* 
SHOWN BELOW TO BE SPECIFIED AT SYSTEM GENERATION TIME (SEE SYSTEM 
GENERATION STATEMENTS - SHARING PERCENTAGES, AND INITIAL SYSTEM) 
AND VIA OPERATOR DIRECTION. 
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DMIN - DEMAND MINIMUM PERCENTAGE 
DMAX - DEMAND MAXIMUM PERCENTAGE 

THESE VALUES ARE USED BY THE DYNAMIC ALLOCATOR ACCORDING TO THE 
FOLLOWING RULES; 



2. 



REAL-TIME PROGRAMS - GIVEN CPU TIME AS NEEDED, 
CRITICAL DEADLINE - GIVEN THAT PART OF THE REMAINING 
TIME NOT GUARANTEED TO DEMAND BY DMIN (SEE BELOW), 
3. DEMAND (DMIN) - DEMAND PROGRAMS ARE GUARANTEED A MINIMUM 
PERCENTAGE (DMIN) OF THE TIME REMAINING AFTER REAL-TIME* 
THIS INSURES THAT DEADLINE OR NORMAL BATCH RUNS WILL NOT 
COMPLETELY SUPPRESS DEMAND RUNS, 
i*. DEMAND(DMAX) • DEMAND PROGRAMS ARE GIVEN A MAXIMUM 

PERCENTAGE (DMAX) OF THE TIME REMAINING AFTER REAL-TIME* 
WHICH WILL BE EXCEEDED ONLY IN THE EVENT OF OTHERWISE 
IDLE TIME, THIS IS ACTUALLY THE DIVIDING LINE BETWEEN 
BATCH AND DEMAND RUNS, IF SOME MINIMUM AMOUNT OF CPU 
TIME IS GIVEN TO EACH CUSS OF PROGRAMS ON THE SWITCH LIST* THIS 
GUARANTEES THAT AT LEAST THE HIGHLY REACTIVE PROGRAMS(ACTIVITIES) 
ARE GIVEN A CHANCE TO FUNCTION • KEEPING I/O GEAR IN USE* AND IN 
THE CASE OF DEMAND RUNS* KEEPING THE HIGHLY CONVERSATIONAL RUNS IN 
PROGRESS, THE SPECIFICATIONS DMIN AND DMAX SHOULD BE SET TO BEST 
MEET THE NEEDS OF THE PARTICULAR INSTALLATION, AN EXAMPLE FOR A 
PARTICULAR INSTALLATION MIGHT BE AS FOLLOWS; 

REAL-TIME PROGRAMS WHEN PRESENT USE APPROXIMATELY 20 PERCENT 
OF THE TOTAL CPU TIME, DMIN IS SET TO 15 PERCENT OF THE 
TIME REMAlNlNGt WITH DMAX SET TO 60 PERCENT. WITH THESE 
SPECIFICATIONS WE SEE THAT IF A CRITICAL-DEADLINE TASK THAT 
IS COMPUTE LIMITED WERE TO ENTER THE SYSTEM* IT WOULO GAIN A 
MAXIMUM OF 85 PERCENT OF THE CPU TIME LEFT AFTER REAL-TIME 
OPERATIONS - ASSUMING THAT THERE WERE ENOUGH DEMAND PROGRAMS 
TO USE 15 PERCENTt On THE OTHER HAND* IN THE ABSENCE OF 
CRITICAL-DEADLINE RUNS, A HEAVY LOAD OF DEMAND RUNS CAN GAIN 
NO MORE THAN 60 PERCENT OF THE CPU TIME AFTER REAL-TIME* 
ASSUMING THERE ARE ENOUGH BATCH PROGRAMS TO USE <+0 PERCENT, 

7,3,5,5, PROGRAM STATES 

THE VARIOUS PROGRAMS CURRENTLY BEING EXECUTED FALL INTO SEVERAL 
STATES DEPENDING ON THEIR ABILITY TO ACCEPT CONTROL* OR ON SOME 
ACTION TAKEN BY THE DYNAMIC ALLOCATOR IN SUPERVISING THE USE OF 
CPU TIME, THESE STATES ARE AS FOLLOWS; 

X) TERMINATED - PROCESSING BY THE PROGRAM IS COMPLETED* THE 
ONLY FURTHER ACTION TO BE UNDERTAKEN IS HOUSEKEEPING BY THE 
EXECUTIVE AND RECORDING SPECIFIED POST MORTEM DUMPS FOR FUTURE 
EDITING AND LISTINGt 
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2) suspended - processing by the program is currently 
interrupted to accommodate a higher priority job. this may result 
from expansion of a real-time program* excessively long wait user 
specification* precedence given to a more urgent category* etc, 
user specified suspension must be resumed by the user* other 
suspended programs are resumed automatically by the executive, 
tasks in this state may still be resident in core* however they 
are normally thought of as a batch task that has been suspended 
from core or a demand task that has been swapped out 
involuntarily, 

3) waiting - processing by the program is currently interrupted 
pending completion of an external event. this differs from the 
suspended state in that the interruption is expected to be of a 
relatively short duration. the wait state may be imposed by 
unsatisfied i/o requests* unsatisfied internal requests for 
acquisition of facilities or other requirements which cannot be 
immediately resolved. 

<*) input-wait • processing by the program is currently 
interrupted pending analysis and resulting action to be taken when 
input is introduced on the demand input device, the program is 
not a candidate for cpu time until the input command is received, 
tasks in this state may occupy core while waiting for the input 
command* however they are normally thought of as having been 
swapped out in order to time-share core with other users. 

5) active - processing by the program is currently in progress 
or can be placed in progress upon examination of the queue by the 
switching function. 

the executive maintains a list of operational programs (the 
five states described above) and switches control of the computer 
between the currently active programs to achieve the best facility 
utilization within the realm of necessary real-time response and 
desired interaction rates of the mix of programs, 

7,3.5.6. tables and queues 

in the course of allocating time and space* the dynamic 
allocator maintains not only the switch list but also a set of 
tables and queues reflecting the state of all available tasks* 
including those not yet loaded and those temporarily suspended on 
mass storage. the main tables and queues* and their uses* are as 
follows; 

1. switch list m used by the dispatcher to switch control 
among the various tasks. maintained by both the da and the 
dispatcher. 
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2. CORE QUEUE - USED BY THE OA IN THE COURSE OF SELECTING NEW 
OR SUSPENDED BATCH TASKS, MAINTAINED BY BOTH THE DA AND 
COARSE SCHEDULER, (DISCUSSED IN COARSE SCHEDULER SECTION), 

3. CORE-SWAP QUEUE - USED BY THE DA IN THE COURSE OF SELECTING 
NEW OR SWAPPED-OUT DEMAND TASKS, 

«*. PROGRAM CONTROL TABLE (PCT) - SUPPLIED BY THE COARSE 

SCHEDULER AND USED BY THE DA TO MAINTAIN THE CURRENT STATUS 
OF A TASK AS IT PROCEEDS THROUGH EXECUTION, 

5. CORE MAP - USED AND MAINTAINED BY THE DA (VIA THE CORE 
CONTENTS CONTROL ROUTINE) IN ALLOCATING CORE SPACE. IT 
REFLECTS THE CURRENT USE OF CORE, 

6. TIME MAP - CONTAINS ALL HISTORICAL INFORMATION AS TO HOW 
THE CPU TIME IS BEING USEDt VALUES ARE UPDATED BY BOTH THE 
DISPATCHER AND THE DYNAMIC ALLOCATOR, USED MAINLY BY THE 
DA IN DECIDING HOW CPU TIME SHOULD BE ALLOCATED IN THE 
FUTURE. 

7. MASS STORAGE MAP - REFLECTS THE LOCATION OF ALL PROGRAMS 
CURRENTLY RESIDING ON MASS STORAGE AS WELL AS THE AREAS 
AVAILABLE FOR PLACING ADDITIONAL TASKS, USED BY THE COURSE 
SCHEDULER, DYNAMIC ALLOCATOR* AND THE SWAP ROUTINE, 

THE DYNAMIC ALLOCATOR SUPERVISES THE USE OF CPU TIME BASED ON 
HISTORICAL INFORMATION FOUND IN THE TIME MAP, THE INFORMATION 
AVAILABLE IN THE TIME MAP IS AS FOLLOWS; 

It THE AMOUNT OF CENTRAL PROCESSOR TIME BEING USED BY EACH 
CLASS OF PROGRAMS (REAL-TIME, CRITICAL-DEADLINE* DEMAND* 
AND BATCH). AVAILABLE FOR THE LAST 6 SECOND PERIOD AS 
WELL AS AN AVERAGE OVER SEVERAL PERIODS, 

2. THE CPU TIME USED FOR EXECUTIVE FUNCTIONS* OTHER THAN 
THE SWAPPING OF DEMAND TASKS, 

3. IDLE TIME. 

<♦# TOTAL CPU TIME USED THUS FAR BY EACH RUNt 

IN ADDITION TO THE ABOVE INFORMATION, THE TIME MAP CONTAINS THE 
FOLLOWING FIXED INFORMATION: 

1. ESTIMATED RUNNING TIME(CPU TIME) FOR EACH BATCH TYPE 
RUN. 

2. DEADLINE TIME, IF SUPPLIED WITH BATCH RUN. 

THE TIME MAP, ALONG WITH ALL OTHER INFORMATION MAINTAINED* ALLOWS 
THE DA TO MAKE JUDGEMENTS AS TO WHETHER ADJUSTMENTS SHOULD BE MADE 
IN THE SWITCHING PRIORITIES, IN THE BURSTS OF CPU TIME ALLOWED AT 
A PARTICULAR PRIORITY, AND IN THE USE OF CORE STORAGEt FOR 
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EXAMPLE* THE DA MONITORS THE PROGRESS OF A DEADLINE RUN AND* AFTER 
MAKING PROJECTIONS BASED ON CURRENT INFORMATION* DECIDES WHETHER 
THE RUN WILL BE COMPLETED ON TIME UNDER THE PRESENT CONDITIONS, 
IF NOT* THE DA MAKES WHAT APPEARS TO BE THE NECESSARY ADJUSTMENTS 
IN THE USE OF TIME AND SPACE* THE RESULTS OF WHICH WILL BE 
EVALUATED AT A LATER TIME. 

OTHER FUNCTIONS PERFORMED BY THE DYNAMIC ALLOCATOR* BUT NOT 
SPECIFICALLY MENTIONED BEFORE ARE; 

It MAINTAINS COMPLETE SUPERVISION OVER THE DEMAND ENVIRONMENT. 
THIS INCLUDES COMMUNICATING WITH THE INPUT/OUTPUT SYMBIONTS* 
DRIVING THE SWAPPING MECHANISM* AND MAINTAINING THE STATUS OF 
RE-ENTRANT PROCESSORS. 

2. ACCEPTS UNSOLICITED KEYlNS AS TO HOW THE COMPUTER SHOULD BE 
SHARED AMONG THE DIFFERENT TYPES OF PROGRAMS AS WELL CHANGES IN 
THE PRIORITY AND/OR DEADLINE OF PARTICULAR RUNS. 

3, RESPONDS TO EXTERNAL INQUIRIES CONCERNING THE PREDICTED OR 
CURRENT STATUS OF CURRENT RUNS, 

7.3.5.7, CPU ALLOCATION 

AS INDICATED EARLIER* THE DYNAMIC ALLOCATOR IS RESPONSIBLE FOR 
BUILDING AND MAINTAINING THE SWITCH LIST USED BY THE DISPATCHER IN 
GIVING CONTROL TO PROGRAMS(ACTIVITIES) THAT ARE RESIDENT IN CORE 

and able to accept control. the job of the dynamic allocator 
includes the periodic restructuring of the list such that during 
the next period* the dispatcher will distribute cpu time in the 
most suitable manner, during a given period* the dispatcher 
switches control according to the * current' structure of the list* 
always giving control to the highest priority program ready to 
run. the switch list is constructed such that in the course of 
making adjustments* very little work must be done by the dynamic 
allocator, switch list entries themselves are never moved* but 
rather the ^pointers' to the entries are simply reordered. in the 
normal case* only minor adjustments are made to the switch list at 
any one time. 

in discussing the algorithms of the dynamic allocator* it is 
essential that the nature of the switch list and the mechanics of 
switching be understood. the reader is referred to section 7.4* 
prior to continuing with this discussion. in brief, the switch 
list is a n level list which allows any number of entries at any 
level. level 1 is the highest priority level with level n the 

LOWEST, WHERE N IS A REASONABLE VALUE. THE DISPATCHER SWITCHES 
ACCORDING TO THE FOLLOWING RULES; 

1. PROGRAMS< ACTIVITIES) AT LEVEL L HAVE PRIORITY OVER TASKS 
AT LEVEL L+l. 

2. PROGRAMS WITHIN A LEVEL ARE TREATED EQUALLY AS FAR AS THE 
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3. 



PRIORITY ON GAINING CPU TIME IS CONCERNEDt THEY MAY HOWEVER 
BE GRANTED DIFFERENT AMOUNTS OF CPU TIME ONCE THEY GAIN 
CONTROL < SEE BELOW) t 

A PROGRAM LOSES CONTROL EITHER BY VOLUNTARY RELEASE OR BY 
HAVING CONTROL TAKEN BECAUSE A TIME LIMIT WAS EXCEEDED, 



the time limit(quantum) for a particular task is determined as 
follows: 

1. EACH LEVEL L OF THE SWITCH LIST HAS ASSIGNED A UNIQUE 
TIME-FACTOR CALLED T(MORE PROPERLY T SUB L)t T IS LARGER 
AS THE LEVEL NUMBER INCREASES. CURRENTLY, THE VALUE OF T 
FOR LEVEL L IS 2 TO THE POWER L# LEVEL 1 THEN HAS A 

T VALUE OF 2, LEVEL 2 A VALUE OF <tr ETC. 

2. EACH PROGRAM(ACTIVITY) ON THE SWITCH LIST HAS AN ASSOCIATED 
ALLOCATION«FACTOR(A) AS ASSIGNED BY THE DYNAMIC ALLOCATOR. 
THROUGH SYSTEM GENERATION PARAMETERS THIS VALUE MAYBE 
ALTERED. A PRIORITY FACTOR (F) MAY ALSO BE SUPPLIED WHOSE 
EFFECT IS TO ALLOCATE VARYING AMOUNTS OF TIME BASED ON 
PRIORITYt 

3. THE TIME LIMIT , OR QUANTUM(Q), FOR A TASK IS THE PRODUCT 
OF THE LEVEL TIME-FACTOR (T) , ADJUSTED PRIORITY* AND THE 
TASK ALLOCATION FACTOR(A)f OR Q=A*U+P/F)*Tt 

IT IS IMPORTANT TO NOTE THAT AS A PROGRAM IS MOVED TO A DIFFERENT 
LEVEL, ITS QUANTUM IS AUTOMATICALLY CHANGED, ASSUMING «A» IS NOT 
ADJUSTED. 

IF A TASK DOES NOT VOLUNTARILY RELEASE CONTROL PRIOR TO 
EXCEEDING THE QUANTUM ALLOWED AT THE CURRENT LEVEL, IT IS 
MOVED TO THE NEXT HIGHER NUMBERED LEVEL (PRIORITY DECREASED 
BUT QUANTUM INCREASED). (A 'VOLUNTARY RELEASE OF CONTROL* 
IS DEFINED AS FOLLOWS} FOR BATCH PROGRAMS, THE PROGRAM HAS 
RELEASED CONTROL WHILE WAITING FOR COMPLETION OF AN I/O 
REQUEST - OF ANY TYPE. FOR DEMAND PROGRAMS f THE PROGRAM HAS 
RELEASED CONTROL WHILE WAITING FOR INPUT FROM THE REMOTE 
CONSOLE ONLY.) ALL TASKS HAVE AN t INITIAL* LEVEL AT WHICH 
THEY ARE REGISTERED PRIOR TO ANY ACTION* AND THIS IS THE 
LEVEL TO WHICH THEY ARE RETURNED WHEN REACTIVATED ON 
SATISFACTION OF THE WAIT CONDITION. 



THE MOVE FUNCTION IS DONE AUTOMATICALLY BY THE DISPATCHER, IN 
THAT THE DISPATCHER TAKES CONTROL FROM A TASK WHEN IT EXCEEDS THE 
QUANTUM FOR THE CURRENT LEVEL t A DEMAND PROGRAM MAY UNDERGO 
SWAPPING PRIOR TO BEING GIVEN CONTROL AT THE NEW LEVEL. 

THE INITIAL LEVEL FOR A BATCH OR DEMAND PROGRAM IS AT LEVEL 
ZERO. 
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THE SWITCH LIST IS CONSTRUCTED SUCH THAT THE FOLLOWING 
FUNCTIONS ARE AVAILABLE TO THE DA, 

ENTER - ENTER A TASK AT A PARTICULAR INITIAL LEVEL. 
SET - SET OR RESET THE ALLOCATIGN-FACTOR(A) FOR A 

PARTICULAR PROGRAM. 
MOVE - MOVE A TASK TO A DIFFERENT LEVEL* 
MOVE1 ~ MOVE, FROM A GIVEN LEVEL, ALL TASKS OF A PARTICULAR 

TYPE (SUCH AS DEMANO) TO A DIFFERENT INITIAL LEVEL. 
M0VE2 - MOVE ALL TASKS OF A PARTICULAR TYPE DOWN OR 

UP A GIVEN NUMBER OF LEVELS(TO NEW INITIAL LEVELS). 

THIS SERVES TO CHANGE THE RELATIONSHIP BETWEEN 

OTHER TYPES AND THE TYPE BEING MOVED. 

IN STUDYING THE CPU ALLOCATION ALGORITHM* IT IS IMPORTANT TO 
NOTE THAT THE QUANTUM ALLOWED A PROGRAM AT A PARTICULAR LEVEL IS 
NOT NECESSARILY THE SAME AS IT IS FOR OTHER PROGRAMS AT THAT 
LEVEL. 

7,3.6. CORE CONTENTS CONTROL(CCC) 

THE NATURE OF THE 1X08 HARDWARE MAKES FEASIBLE THE DYNAMIC 
RELOCATION OF PROGRAMS RESIDING IN CORE STORAGE IN ORDER TO 
PROVIDE A MORE EFFECTIVE MULTI-PROGRAMMlNG ENVIRONMENT. THIS MAKE 
POSSIBLE THE RE-ARRANGEMENT OF THE CONTENTS OF CORE STORAGE 
WHENEVER NECESSARY TO PROVIDE CONTIGUOUS BLOCKS OF UNUSED CORE. 
WITHIN THE 1108 EXECUTIVE SYSTEM, THE CORE CONTENTS CONTROL 
ROUTINE IS RESPONSIBLE FOR THE NECESSARY MOVEMENT OF PROGRAMS 
WITHIN CORE STORAGE, AS WELL AS FOR MAINTAINING INFORMATION 
DESCRIBING THE MAKE-UP OF CORE STORAGE-I.E. * WHAT PROGRAMS ARE IN 
CORE, WHERE EACH OF THESE IS LOCATED, AND WHAT AREAS OF CORE 
STORAGE ARE AVAILABLE FOR USE. THIS ROUTINE IS ALSO RESPONSIBLE 
FOR INITIATING THE LOADING OF ANY REQUIRED PROGRAMS, AND FOR 
CARRYING OUT ANY »CORE-SWApS» CALLED FOR BY THE DYNAMIC ALLOCATOR. 

CORE STORAGE IS INITIALLY ASSIGNED TO EACH TASK ACCORDING TO 
ITS IMMEDIATE REQUIREMENTS. AS THESE REQUIREMENTS CHANGE* THE 
USER MAY REQUEST ADDITIONAL CORE STORAGE SPACE, OR HE MAY RELEASE 
SPACE TO AID IN OPTIMIZING SYSTEM PERFORMANCE. 



THE ASSIGNMENT OF CORE STORAGE SPACE FOR THE TRANSIENT PORTIONS 
OF THE RESIDENT IS HANDLED DIFFERENTLY WHENEVER SUFFICIENT CORE 
STORAGE FOR LOADING SUCH A ROUTINE IS NOT AVAILABLE. IT 
OCCASIONALLY BECOMES NECESSARY TO SWAP SOME USER PROGRAM (OR A 
LOWER-PRIORITY TRANSIENT) OUT TO TEMPORARY DRUM STORAGE* IN OR&ER 
TO LOAD A TRANSIENT ROUTINE* SUCH ACTION IS CARRIED OUT BY THE 
CORE CONTENTS ROUTINES WHENEVER NECESSARY. ANY TIME A SYSTEM 
PROCESSOR OR A USER PROGRAM COMPLETES ITS CURRENT OPERATION* THE 
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CORE STORAGE USEO BY THE PROCESSOR OR PROGRAM IS RETURNED TO THE 
POOL OF AVAILABLE CORE STORAGE, THE COMPACTING OF CORE STORAGE IS 
NOT CARRIED OUT AT THIS TIME? INSTEAD* IT IS PERFORMED LATER, 
WHENEVER ANOTHER PROCESSOR, USER PROGRAM, OR SYSTEM TRANSIENT IS 
TO BE INITIATED* OR WHEN A PROGRAM REQUESTS MORE CORE STORAGE. 
HOWEVER, COMPACTING IS NEVER PERFORMED UNNECESSARILY, AS THE DA 
ALWAYS ATTEMPTS TO FIT PROGRAMS INTO GAPS IN THE IN-USe CORE 
STORAGE. 

WHENEVER A SYSTEM TRANSIENT ROUTINE COMPLETES ITS CURRENT 
OPERATION, THE CORE STORAGE AREA IT OCCUPIES IS NOT ACTUALLY 
RELEASED* BUT IS PLACED IN A 'RELEASE IF NECESSARY' CONDITION. 
SUCH A ROUTINE IS THEREFORE STILL AVAILABLE FOR USE, IF NECESSARY* 
UNTIL THE CORE STORAGE SPACE IT OCCUPIES IS REQUIRED FOR SOME 
OTHER OPERATION. IF THE TRANSIENT ROUTINE IS REQUESTED AGAIN 
BEFORE SUCH AN EVENT, ITS CORE STORAGE IS RETURNED TO THE IN-USE 
CONDITION. EACH SUCH TRANSIENT ROUTINE HAS ASSOCIATED WITH IT A 
'STICKING PRIORITY', SO THAT THE MORE FREQUENTLY A TRANSIENT IS 
USED* THE LONGER IT TENDS TO RETAIN ITS CORE STORAGE SpACE AFTER 
EACH PERIOD OF OPERATION. THIS PROCEDURE PREVENTS UNNECESSARY 
LOADING OF TRANSIENT ROUTINES* SINCE THEY REMAIN IN CORE STORAGE 
AS LONG AS IT IS POSSIBLE TO DO SO WITHOUT INTERFERING WITH THE 
OVERALL OPERATION OF THE SYSTEM. 

REAL TIME PROGRAMS ALSO RECEIVE SPECIAL CONSIDERATIONS* INSOFAR 
AS THE CORE CONTENTS CONTROL ROUTINE IS CONCERNED. A PROGRAM WITH 
REAL-TIME REQUIREMENTS IS NEVER MOVED ABOUT IN CORE. AN ATTEMPT 
IS MADE TO POSITION SUCH PROGRAMS OPTIMALLY WITHIN CORE STORAGE. 
WHEN THEY REQUEST REAL-TIME STATUS THROUGH THE APPROPRIATE ER 
FUNCTION, THEY REMAIN STATIONARY THROUGHOUT THEIR OPERATION UNTIL 
REAL-TIME STATUS IS RELEASED. A REAL-TIME PROGRAM NEED NOT BE 
CONCERNED WITH THE TIME TAKEN BY THE CORE CONTENTS CONTROL ROUTINE 
IN MOVING OTHER PROGRAMS, SINCE THIS PROCEDURE IS INTERRUPTABLE, 
AND CONTROL CAN BE RETURNED TO THE CURRENTLY-OPERATING REAL-TIME 
PROGRAM WHENEVER NECESSARY, 

CORE SPACE ASSIGNED IS NECESSARILY SUBJECT TO THE RESTRICTION 
THAT ITS D-BANK AREA CAN NEVER BE ASSIGNED NEARER THE BEGINNING OF 
PHYSICAL CORE THAN THE LENGTH OF ITS I-BANK AREA, THUS AVOIDING 
NEGATIVE RELOCATION ASSIGNMENTS OF STORAGE. 



7.f. DISPATCHER 



THE DISPATCHER SWITCHES AMONG THE PROGRAMS RESIDENT IN CORE 
ACCORDING TO THE STRUCTURE OF THE SWITCH LIST PROVIDED BY THE 
DYNAMIC ALLOCATOR. SWITCHING IS ALWAYS ACCOMPLISHED BY EXECUTING 
THE HIGHEST PRIORITY PROGRAM CURRENTLY ABLE TO RUN. THE SWITCHING 
LEVEL OF EACH PROGRAM IS DETERMINED BY DECISIONS MADE BY THE 
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DYNAMIC ALLOCATOR BASED ON PRIORITY, COMPUTER USAGE RATIO AMONG 
THE DIFFERENT TYPES OF PROGRAMS (DEMAND* BATCH, ETC,) AND 
INTERACTION RATE, SINCE THE FACTORS WHICH DETERMINE THE 
APPROPRIATE SWITCHING LEVEL MAY CHANGE, THE SWITCHING LEVEL OF A 
PARTICULAR PROGRAM MAY BE CHANGED BY THE DYNAMIC ALLOCATOR 
THROUGHOUT THE EXECUTION. ACTIVITIES WITH REAL-TIME REQUIREMENTS! 
OF COURSE, WILL TEND TO OCCUPY THE HIGHEST LEVELS. ALL OTHER 
PROGRAMS (DEMAND AND BATCH) ARE NORMALLY INTERMIXED THROUGHOUT THE 
REMAINING LEVELS ALTHOUGH A LOW PRIORITY BATCH PROGRAM MAY REQUIRE 
A HIGH RESPONSE FOR A SPECIFIC ACTIVITY. THE ONLY RESTRICTION ON 
THE PRIORITY AT WHICH AN ACTIVITY MAY BE REGISTERED IS THE 
PRIORITY LIMIT ASSIGNED TO THE ACCOUNT NUMBER OF THE MAIN PROGRAM. 
EXEC ACTIVITIES ARE INTERSPERSED THROUGHOUT ALL SWITCHING LEVELS, 

PROGRAMS ON ALL LEVELS WILL LOSE CONTROL IN FAVOR OF ANOTHER 
PROGRAM WITHIN THE SAME LEVEL UPON THE EXPIRATION OF A TIME LIMIT 
SET BY THE DYNAMIC ALLOCATOR OR BY VOLUNTARILY RELEASING CONTROL 
AWAITING COMPLETION OF I/O OPERATIONS. ONCE A PROGRAM ON A GIVEN 
SWITCHING LEVEL HAS LOST CONTROL, IT WILL NOT REGAIN CONTROL UNTIL 
AN ENTIRE CYCLE HAS BEEN ACCOMPLISHED ON THIS LEVEL. IN THE 
MEANTIME ACTIVITIES ON A HIGHER PRIORITY LEVEL MAY REQUIRE CONTROL 
AS THE RESULT OF I/O COMPLETIONS. 

7.4.X. SWITCHING 

7.4,1.1, REAL TIME SWITCHING 

ESI ACTIVITIES WHICH ARE ACTIVATED AS THE RESULT OF ESI 
INTERRUPTS RECEIVE THE HIGHEST SWITCHING PRIORITY, INTERRUPT 
QUEUING IS THE ONLY EXECUTIVE FUNCTION THAT TAKES PRECEDENCE, 
REAL-TIME WORKER PROGRAMS RECEIVE SWITCHING PRIORITIES DIRECTLY 
BELOW THE EXEC FUNCTIONS FOR INITIATING I/O REQUESTS AND 
PROCESSING INTERRUPTS. SINCE MORE THAN ONE PROGRAM WITH REAL-TIME 
REQUIREMENTS OF IDENTICAL PRIORITIES MAY BE PRESENT SIMULTANEOUSLY 
ON THE SWITCHING CYCLE, IT BECOMES THE DUTY OF THESE PROGRAMS TO 
SHARE CONTROL AS REQUIRED. 

ONLY WHEN ALL ACTIVITIES OF THE HIGHER PRIORITY LEVELS HAVE 
RELINQUISHED CONTROL DOES THE DISPATCHER SWITCH TO THE NEXT LEVEL, 
IF A PROGRAM OF A LOWER PRIORITY LEVEL IS INTERRUPTED DUE TO AN 
I/O COMPLETION WHICH CAUSES THE REACTIVATION OF A HIGHER PRIORITY 
PROGRAM* CONTROL WILL BE SWITCHED TO THE HIGHER PRIORITY PROGRAM, 

FOR THE BENEFIT OF REAL/TIME PROGRAMS THE EXEC IS DESIGNED TO 
QUEUE ALL INTERRUPTS WHICH IT MUST HANDLE, A SIMPLE PRIORITY 
SCHEME IS THEN AVAILABLE TO EXTRACT FIRST FOR PROCESSING Afc|Y W&ICH 
ARE RELATED TO THE REAL TIME TASK. 



UP-4144 



UNIVAC 1108 EXECUTIVE 
PROGRAMMER'S REFERENCE 



SECTION: 



27 



7.<f,2. SWITCH LISTS 

INFORMATION WHICH MUST BE MAINTAINED BY THE DISPATCHER FOR EACH 
PROGRAM ENTERED ON THE SWITCHING CYCLE INCLUDES THE FOLLOWING: 

1) ENTRY POINT - THE ADDRESS AT WHICH THE PROGRAM WILL NEXT 
RECEIVE CONTROL. 

2) RUN IDENTITY - THE FIELDATA IDENTIFICATION OF THE RUN 
ASSOCIATED WITH THIS PROGRAM. 

3) PROCESSOR STATE REGISTER IMAGE • SPECIFIES THE WORD 
WHICH MUST BE LOADED INTO THE PROCESSOR STATE REGISTER 
BEFORE CONTROL IS GIVEN TO THE PROGRAM. INFORMATION 
CONTAINED IN THIS WORD INCLUDES SPECIAL DESIGNATORS FOR? 
CARRY AND OVERFLOW* GUARD MODE, MEMORY PROTECTION* EXEC 
MODE AND VALUES USED IN BASE INDEXING. 

4) ACTIVITY MASK - SPECIFIES WAIT CONDITIONS FOR THIS 
ACTIVITY. ENFORCES A HOLD ON THIS ACTIVITY UNTIL ANY 
NUMBER OF ACTIVITIES OF THIS SET HAVE BEEN DEACTIVATED. 

5) MEMORY LOCKOUT - SPECIFIES THE QUANTITY WHICH MUST BE 
LOADED INTO THE STORAGE LIMIT REGISTER BEFORE THE PROGRAM 
REGAINS CONTROL TO INSURE THAT ALL AREAS* EXCEPT THE 
PROGRAM CURRENTLY OPERATING* ARE LOCKED OUT. 

6) RUNNING TIME - AN ACCUMULATION OF THE PROGRAMtS TOTAL 
COMPUTE TIME IN MILLISECONDS. (INCLUDES INTERRUPT 
PROCESSING). 

7) ESTIMATED RUN TIME - THE ESTIMATED PROGRAM RUN TIME IN 
MINUTES. 

8) CR INDICATOR - INDICATES TO THE DISPATCHER THE AMOUNT OF 
CONTROL REGISTERS WHICH MUST BE RESTORED BEFORE THE PROGRAM 
REGAINS CONTROL. 

9) WAIT INDICATORS - THESE INDICATORS ARE SET BY VARIOUS 
SECTIONS OF THE EXEC TO TEMPORARILY RETIRE A PROGRAM FROM 
THE SWITCHING CYCLE. 

10) PROGRAM CONTROL TABLE ADDRESS - ADDRESS OF THE TABLE USED BY 
THE EXEC FOR MAINTAINING SWITCH LIST INFORMATION AS WELL AS 
THE SAVE AREA FOR CONTROL REGISTERS. 

7.4.3. COMMON DATA PROTECTION 

UNDER CONTROL OF THE 1106 EXECUTIVE SYSTEM INDEPENDENT 
ACTIVITIES CAN BE ESTABLISHED (USING THE FORKS FUNCTION) WITHIN A 
PROGRAM AND THEREFORE EACH ACTIVITY HAS ACCESS TO THE SAME DATA. 
ON EARLIER COMPUTERS* UNLESS INTERRUPTS WERE DISABLED* CONFLICTS 
COULD OCCUR WHEN REFERENCING COMMON LOCATIONS. ON THE UNIVAC il08 
A SPECIAL HARDWARE INSTRUCTION* TEST AND SET (73 - 17)* HAS BEEN 
PROVIDED TO PROTECT AGAINST SUCH CONFLICTS. THIS INSTRUCTION(TS) 
SHOULD BE USED IN PLACE OF THE t PREVENT ALL INTERRUPTS AND *HJMP» 
INSTRUCTION. IT IS ILLEGAL TO •EXECUTE REMOTE' THIS INSTRUCTION. 
THE INSTRUCTION FUNCTIONS AS FOLLOWS: 
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1) IF BIT 30 OF THE OPERAND IS EQUAL TO ONE* THE PROGRAM IS 
INTERRUPTED* CONTROL IS GIVEN TO ANOTHER ACTIVITY AND THE 
INTERRUPTED ACTIVITY IS PLACED BACK ON THE 'ACTIVE' CYCLE AT 
A LOWER LEVEL* 

2) IF BIT 30 OF THE OPERAND IS EQUAL TO ZEROf THE NEXT 
INSTRUCTION WILL BE EXECUTED, 

3) WHEN EXECUTING THE TS INSTRUCTION* REGARDLESS OF THE STATUS 
OF BIT 30, BIT 30 WILL BE SET TO ONE, BITS 31 THRU 35 ARE 
CLEARED AND BITS THRU 29 REMAIN UNDISTURBED. 

WHEN THE PROTECTED SEQUENCE HAS BEEN COMPLETED A SIMPLE 'STORE 
ZEROf INSTRUCTION WILL CLEAR THE 'TEST AND SET' CONDITION. THE 
INSTRUCTION SEQUENCE FOR PROTECTING COMMON DATA IS AS FOLLOWS? 

TS IND 
PROTECTED AREA 
SZ IND, 0, SI 

WHERE, 

IND IS ANY CORE MEMORY LOCATION. 

7.5. INTERRUPT PROCESSING 



THE INTERRUPT HANDLING ROUTINES OF THE 1X08 EXEC CONTROL ALL 
INTERRUPTS. THESE INTERRUPTS ARE RECEIVED FROM A PERIPHERAL 
SUBSYSTEM OR FROM THE CONTROL SECTION OF THE CENTRAL PROCESSOR. 

7.5.1. INPUT/OUTPUT INTERRUPTS 

THE EXEC ENCODES THE TYPE AND CHANNEL NUMBER OF THE INTERRUPT 
AND ROUTES IT TO THE APPROPRIATE PROCESSING ROUTINE. THIS 
CATEGORY OF INTERRUPTS INCLUDES EXTERNAL REQUESTS, INPUT DATA 
TERMINATION AND OUTPUT DATA TERMINATION FOR BOTH ESI AND NON-ESI 
CHANNELS, FUNCTION TERMINATION FOR NON-ESI CHANNELS, CLOCK AND 
EXTERNAL SYNCHRONIZATION, INTERRUPTS ARE QUEUED IF AN INTERRUPT 
IS BEING PROCESSED OR IF HIGHER PRIORITY INTERRUPTS PRESENTLY 
EXIST IN THE QUEUE. WITH THE EXCEPTION OF REAL TIME REQUIREMENTS' 
WHEN IT IS NECESSARY TO QUEUE AN INTERRUPT, IT IS REMOVED FROM THE 
QUEUE BY CHANNEL PRIORITY (CHANNEL BEING TOP PRIORITY). 

7.5.2. COMPUTER/CORE MALFUNCTIONS 
7.5.2.1, CONTROL MEMORY PARITY ERROR 

IF AN I/O CONTROL WORD FAILURE OCCURS, THE CURRENT STATUS OF 
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I/O ACTION ON ALU PERIPHERALS ON THE CHANNEL IS LOGGED. IF 
IT IS DETERMINED THAT THE ERROR IS TRANSIENT (FAILURE DOES 
NOT REOCCUR AFTER THE EXECUTIVE SYSTEM EXERCISES THE 
LOCATION) f THE FUNCTION IS REINITIATED AND CONTROL IS 
RETURNED TO THE INTERRUPTED ADDRESS, IF THE ERROR IS NOT 
TRANSIENT AND EQUIPMENT ON ANOTHER CHANNEL CANNOT ASSUME THE 
RESPONSIBILITY OF THIS CHANNEL* THE PROGRAMS ASSIGNED TO 
THIS CHANNEL WILL BE TERMINATED AND THE CHANNEL WILL BE 
DECLARED DOWN. 
2) IF A TRANSIENT ERROR EXISTS IN AN A* B OR R REGISTER AND 
THE RECOVERY ROUTINE DOES NOT USE THE FAULTY REGISTER * 
AUTOMATIC RECOVERY IS ATTEMPTED IF A RESTART POINT IS 
PROVIDED. IF THE ERROR IS NOT TRANSIENT INVOLVING AN A* B 
OR R REGISTER* THE SYSTEM IS TERMINATED. 

7.5.2.2. INPUT/OUTPUT DATA PARITY 

IF A TRANSIENT ERROR OCCURS* THE PROGRAM WITH THE DATA ERROR 
IS GIVEN CONTROL AT A RESTART POINT IF ONE IS PROVIDED. IF 
A RESTART POINT HAS NOT BEEN PROVIDED* THE PROGRAM IS 
TERMINATED. THE EXECUTIVE SYSTEM RESUMES NORMALLY. IF THE 
ERROR OCCURRED WITHIN EXEC AND RESTART IS IMPOSSIBLE THE 
SYSTEM WILL STOP. 
2) IF THE ERROR IS NOT TRANSIENT* THE PROGRAM INTERRUPTED IS 
TERMINATED AND THE BLOCK OF MEMORY INVOLVED IS DECLARED 
DOWN, IF THE DAMAGED CODING WAS CRITICAL (AN UNRECOVERABLE 
PART OF THE EXEC)* THE SYSTEM WILL STOP. 

7.5.2.3. CORE STORAGE PARITY ERROR 

SAME ACTION AS INPUT/OUTPUT DATA PARITY, 

7.5.2.4. POWER FAILURE 

WHEN A POWER FAILURE OCCURS* THE EXEC INITIATES THE FOLLOWING 
SHUT-DOWN SEQUENCE: 

1) UPON OCCURENCE OF THE INTERRUPT* THE INTERRUPT ADDRESS 
AND CONTROL MEMORY ARE SAVED, CHANNELS CONTAINING 'I/O 
ACTION* ARE FLAGGED, 

2) IF, THE COMPUTER IS RESTARTED WITHOUT CLEARING* THE I/O 
ACTION RESTART FLAGS ARE CLEARED* CONTROL MEMORY IS 

IS RESTORED AND RETURN IS MADE TO THE INTERRUPTED ADDRESS. 

3) IF THE COMPUTER IS RESTARTED AFTER CLEARING* THE NECESSARY 
FLAGGED I/O ACTIONS ARE REQUEUED ON THE I/O REQUEST LIST. 
CONTROL MEMORY IS RESTORED AND CONTROL IS GIVEN TO THE 
PROGRAM INTERRUPTED. 
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7 # 5fat5 t MESSAGE FORMAT 

IF* BECAUSE OF A COMPUTER/CORE MALFUNCTION* THE EXECUTIVE 
SYSTEM MUST TERMINATE A WORKER PROGRAM OR THE EXECUTIVE SYSTEM 
MUST BE REINITIALIZED* AN APPROPRIATE MESSAGE WILL BE DISPLAYED ON 
THE MONITOR PRINTER f IN THE REMOTE CASE* A MESSAGE MAY NOT APPEAR 
IF CONSOLE CHANNEL PROBLEMS* FAILURE OF EXEC A* Br OR R REGISTERS 
USED IN THE INTERRUPT ANALYSIS ROUTINE OR CORE PARITY ERRORS IN 
THE INTERRUPT ANALYSIS ROUTINE OCCUR. A RECORD OF THE TYPE AND 
NUMBER OF CORE AND DATA PARITY ERRORS IS MAINTAINED IN THE I/O 
ERROR LOG. 



THE GENERAL MESSAGE FORMAT IS ; 

(MALFUNCTION) - (ERROR ADDRESS) 
WHERE* 



(STATUS) - (ACTION) 



MALFUNCTION IS J CONTROL MEMORY FAILURE* I/O DATA PARITY 

ERROR* CORE STORAGE PARITY ERROR OR POWER 
FAILURE. 



STATUS IS : 

AND 

ACTION IS I 



RUN IDENTITY TERMINATED (ITEM MAY BE ABSENT) 
EXEC DOWN (ITEM MAY BE ABSENT) 

CHANNELS DOWN (ITEM MAY BE ABSENT) 



INITIALIZE SYSTEM OR MAINTENANCE REQUIRED. 



THIS MESSAGE IS DISPLAYED ONLY IF A WORKER PROGRAM HAS BEEN 
TERMINATED BECAUSE OF HARDWARE PROBLEMS AND/OR THE EXECUTIVE 
SYSTEM REQUIRES OPERATOR ACTIONt 

7.5.3. PROGRAM CONTINGENCY 

A PROGRAM CONTINGENCY IS A CONDITION WITHIN A RUNNING PROGRAM 
WHICH CAUSES A COMPUTER INTERRUPT OR PSEUDO-INTERRUPTt THE USER 
PROGRAM IS ABLE TO SPECIFY THAT IT WISHES TO PROCESS THE INTERRUPT 
RATHER THAN ACCEPT THE STANDARD ACTION PROVIDED BY THE SUPERVISOR* 
BY INITIATING A CORRESPONDING EXECUTIVE REQUEST FUNCTION BEFORE 
THE CONDITION OCCURS. THE 1108 EXECUTIVE SYSTEM RECOGNIZES THE 
FOLLOWING PROGRAM CONTINGENCIES: 

CONTINGENCY 



ILLEGAL OPERATION 
FLOATING PT. OVERFLOW 
FLOATING PT. UNDERFLOW 
DIVIDE OVERFLOW 
GUARD MODE 
RESTART 



SOURCE 


INTERRUPT 


EXEC REQUEST 


MACHINE 


IOPR$ 


MACHINE 


INTERRUPT 


IFOF$ 


MACHINE 


INTERRUPT 


IFUFS 


MACHINE 


INTERRUPT 


IDOF$ 


MACHINE 


INTERRUPT 


IGDMS 


PSEUDO-3 


INTERRUPT 


IRSTS 
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'ERR MODE' ENTRY 
ABORT ENTRY 
CONSOLE INTERRUPT 
AU EXCEPT RESTART 



PSEUDO-INTERRUPT IERR$ 

PSEUDO-INTERRUPT IABT$ 

PSEUDO- I NTERRUPT I I NT$ 

PSEUDO-INTERRUPT IALLS 



BEFORE THE WORKER MAKES THE EXECUTIVE REQUEST * THE ADDRESS OF 
THE FIRST WORD OF THE INTERRUPT ROUTINE MUST BE LOADED INTO 
REGISTER AO, IF ZERO IS GIVEN AS THE ADDRESS OF THE INTERRUPT 
ROUTINE* STANDARD ACTION WILL OCCUR, ONLY ONE ROUTINE FOR ALL 
ACTIVITIES OF THE WORKER PROGRAM IS RECORDED FOR EACH CONTINGENCY. 
A SECOND EXECUTIVE REQUEST FOR ANY OF THE ABOVE WILL CAUSE THE 
ADDRESS SPECIFIED BY THE PREVIOUS ER TO BE REPLACED WITH THE MOST 
CURRENT CONTINGENCY ADDRESS, THIS FEATURE PERMITS THE WORKER 
PROGRAM TO DYNAMICALLY CONTROL THE ACTION TO BE TAKEN FOR THE 
PROGRAM CONTINGENCIES DUE TO VARIOUS FACTORS SUCH AS CHANGE IN 
WORK LOAD OR TIME OF DAY, A PROGRAM CONTINGENCY ROUTINE IS MERELY 
A DIVERSION FROM THE ACTIVITY WHICH CAUSED IT TO OCCUR AND AS SUCH 
OPERATES AT THE SAME PRIORITY LEVEL AND WITH THE SAME REGISTER SET 
AS THE ACTIVITY WHICH CAUSED THE CONTINGENCY, THUS IT IS THE 
RESPONSIBILITY OF THE CONTINGENCY ROUTINE TO SAVE REGISTER VALUES 
BEFORE USING THE REGISTERS, ADDITIONAL INFORMATION IS GIVEN IN 
CHAPTER 8 UNDER ERROR INTERRUPTSt 

7,5,3,1, PROCESSOR INTERRUPT 

FOR ALL PROCESSOR INTERRUPT CONDITIONS* IF THE WORKER IS TO 
RECEIVE CONTROL* THE INTERRUPTED ADDRESS IS STORED IN THE RIGHT 
HALF OF THE FIRST WORD OF THE INTERRUPT ROUTINE AND CONTROL IS 
PASSED TO THE SECOND WORD* FOR 'GUARD MODE' CONDITIONS THE 
CAPTURED P-SETTING PROVIDED BY THE HARDWARE IS NOT CONSISTENT AND 
THEREFORE IS NOT GUARANTEED TO BE THE ACTUAL INTERRUPTED ADDRESS, 

SINCE ALL ACTIVITIES OF A WORKER PROGRAM WILL USE THE SAME 
INTERRUPT EXITS* THE WORKER PROGRAM MUST CLEAR THE FIRST WORD OF 
THE INTERRUPT ROUTINE TO ZERO EACH TIME HE EXITS FROM THE 
INTERRUPT ROUTINE. IF THE WORD IS NOT ZERO THE EXEC WILL PREVENT 
ANOTHER ACTIVITY FROM ENTERING THE ROUTINE UNTIL IT IS CLEARED, 

UPON EACH ERROR OCCURRENCE* A MESSAGE WILL BE RECORDED JN THE 
PRINT FILE INDICATING THE TYPE OF ERROR. THE FORMAT OF THIS 
MESSAGE IS: 

(PROGRAM IDENTITY) -(ERROR TYPE) -(INTERRUPT ADDRESS) 

WHERE* 

ERROR TYPE IS IOPR* IFOF* IFUF* IDOF* OR IGDM, 
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7,5.3.2. RESTART 

IF A RESTART SITUATION OCCURS, THE REINITIATION ADDRESS IS 
STORED IN THE RIGHT HALF OF THE FIRST WORD OF THE INTERRUPT 
ROUTINE AND CONTROL IS PASSED TO THE SECOND WORD. THE USEH 
PROGRAM MUST CLEAR THE FIRST WORD OF THE INTERRUPT ROUTINE TO ZERO 
EACH TIME HE EXITS FROM THE ROUTINE IN ORDER TO PREVENT ANOTHER 
ACTIVITY FROM USING THE SAME CODING SIMULTANEOUSLY. THE USE* 
PROGRAM MUST RETURN TO THE REINITIATION ADDRESSt 

THE FORMAT OF THE RESTART MESSAGE WHICH IS PLACED IN THE PRINT 
FILE IS AS FOLLOWS? 

(PROGRAM IDENTITY)-(RESTART)-(REINITIAT!0N ADDRESS) 



7 f 5.3.3 # fERR MODE' CONDITION 

'ERR MODE' CONDITIONS RESULT WHEN A USEK PROGRAM IS NOT 
ALLOWED TO CONTINUE BECAUSE OF ACTION TAKEN BECAUSE OF ILLEGAL 
EXECUTIVE REQUESTS OR THE USEH PROGRAM HAS MADE AN EXECUTIVE 
REQUEST TO ERR$. THE EXECUTIVE ROUTINE STORES THE FOLLOWING 
INFORMATION IN THE FIRST WORD OF THE INTERRUPT ROUTINE UPON EACH 
•ERROR MODE' OCCURRENCE t 



35 




30 29 




2<* 23 X8 17 







* 


A 


• 
• 


B 


J NOT USED 5 


C 


J 



WHERE t 

A s ERROR TYPE (0 = CONSOLE* 1 = OTHER I/O? 2 = SYMBIONT* 3 = 

ERRS REFERENCE* 4 = OTHER EXECUTIVE REQUESTS) 
B = ERROR CODE (SEE PERTINENT SECTION FOR CODES) 
C s LAST PROGRAM REENTRY ADDRESS SAVED BY THE SYSTEM. 

THE PACKET ADDRESS IS STORED IN THE SECOND WORD OF THE 
INTERRUPT ROUTINE (EXCEPT FOR REFERENCE TO ERR$) AND CONTROL IS 
PASSED TO THE THIRD WORD. THE USER PROGRAM MUST CLEAR THE FIRST 
WORD OF THE INTERRUPT ROUTINE TO ZERO EACH TIME HE EXITS FROM THE 
ROUTINE^ IF THE WORD IS NOT ZERO THE EXEC WILL PREVENT ANOTHER 
ACTIVITY FROM ENTERING THE ROUTINE. AN ERROR MESSAGE IS RECORDED 
IN THE PRINT FILE UPON EACH ERROR OCCURRENCE. THIS MESSAGE HAS 
THE FOLLOWING FORMAT: 

(PROGRAM IDENTITY)-(ERROR TYPE)~(PACKET ADDRESS OR LAST 
SYSTEM REFERENCE ADDRESS) 

WHERE t 

ERROR TYPE IS; CONSOLE* I/O, SYMBIONT, ETC. 
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7.5,3.<f. STANDARD ACTION 

IF THE WORKER PROGRAM HAS NOT SUBMITTED INTERRUPT ROUTINE 
ADDRESSES THE EXECUTIVE SYSTEM PROVIDES THE FOLLOWING STANDARD 
ACTION! 



CONTINGENCY 



STANDARD ACTION 



ILLEGAL OPERATION 



AN ERROR MESSAGE WITH THE t PROCESSOR 
ERROR • FORMAT f AND A REGISTER DUMP ARE 
PLACED IN THE PRINT FILE, THIS 
ACTIVITY (SUBPROGRAM) IS TERMINATED. 
IF ALL OTHER ACTIVITIES HAVE BEEN 
TERMINATED* THE PROGRAM IS TERMINATED^ 

THE RESULTS ARE SET TO ZERO (UNLESS 
THE OFFENDING COMMAND WAS REACHED BY 
AN EXECUTE REMOTE INSTRUCTION)* 
CONTROL WILL BE RETURNED TO THE 
PROGRAM, 



FLOATING POINT UNDERFLOW SAME ACTION AS FLOATING POINT OVER- 
FLOW, 



FLOATING POINT OVERFLOW 



DIVIDE OVERFLOW 

GUARD MODE 
RESTART 

♦ERR MODE* CONDITION 



SAME ACTION AS FLOATING POINT OVER- 
FLOW, 

SAME ACTION AS ILLEGAL OPERATION, 

A RESTART MESSAGE IS PLACED ON THE 
MASTER RUN LOG, CONTROL IS PASSED 
TO THE REINITIATION ADDRESS. 

AN ERROR MESSAGE WITH THE tERR 
MODE* FORMAT AND A REGISTER OUmP ARE 
PLACED IN THE PRINT FILE. THIS 
ACTIVITY (SUBPROGRAM) IS TERMINATED. 
IF ALL OTHER ACTIVITIES FOR THIS 
PROGRAM HAVE BEEN TERMINATED p THE 
PROGRAM IS TERMINATED. 



♦ABORT* CONDITION 



SAME ACTION AS *ERR MODE' 
EXCEPT ALL ACTIVITIES AND 
THE PROGRAM TERMINATED. 



CONSOLE INTERRUPT 



SAME AS 'ERR MODE* 
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WHENEVER THE USER PROGRAM IS PROCESSING AN INTERRUPT OF ANY 
SORT* ALU OF THE CONTINGENCIES ARE RETURNED TO STANOARO CONDITION 
FOR THE DURATION OF THE INTERRUPT SUBROUTINE, 



7,6, TIMING ROUTINES 



7.6.1, GENERAL 

WITHIN THE SUPERVISOR* THE TIMING ROUTINES MAKE PROVISIONS FOR 
THEIR USE BY AN OBJECT PROGRAM AS WELL AS BY THE SYSTEM, THESE 
ROUTINES ARE AVAILABLE TO THE USER BY MEANS OF EXECUTIVE REQUESTS* 
THE TIMING ROUTINES SERVE AS THE BASIS FOR ALL ACCOUNTING AND 
LOGGING FUNCTIONS* AS WELL AS A SOURCE OF CONTROL FOR MANY 
REAL-TIME APPLICATIONS, 

7.6.2, REAL-TIME CLOCK 

THE REAL-TIME CLOCK ROUTINE IS USED BY THE SYSTEM FOR TIMING 
VARIOUS ACTIVITIES SUCH AS INPUT/OUTPUT FUNCTIONS* OPERATOR 
RESPONSES* CPU USAGE TIME FOR EACH RUN, THIS ROUTINE IS ALSO USED 
BY THE SYSTEM TO FORCE INTERRUPTS AFTER VARIABLE AMOUNTS OF TIME 
SO THAT SUCH EVENTS AS NON-RESpONSIVE I/O DEVICES* UNBALANCED 
USAGE OF CPU TIME* ETC, ARE DETECTED, THE ROUTINE IS SO DESIGNED 
THAT MANY EVENTS MAY BE SIMULTANEOUSLY TIMED* AND MANY INTERRUPTS 
MAY BE SIMULTANEOUSLY REQUESTED* SINCE^ONLY ONE REAL-TIME CLOCK 
AND ONE CLOCK INTERRUPT ARE AVAILABLE ON THE 1X08* THE REAL TIME 
CLOCK ROUTINE ESSENTIALLY ACTS AS A MULTIPLEXOR AND CREATES AN 
ENVIRONMENT SUCH THAT ANY ROUTINE MAY OPERATE AS THOUGH IT HAO 
EXCLUSIVE ACCESS TO THE REAL-TIME CLOCK AND TO THE ASSOCIATED 
INTERRUPT, 

7.6.3, DAY CLOCK 

THE DAY CLOCK ROUTINE IS USED BY THE SYSTEM TO MAINTAIN AN 
ACCURATE* STANDARD TIME* THIS TIME IS USED BY ALL PROCESSORS FOR 
ANNOTATING LISTINGS* BY THE FILE CONTROL SUPERVISOR FOR 
MAINTAINING HISTORICAL INFORMATION ABOUT ALL FILES* BY THE 
ACCOUNTING AND LOGGING ROUTINES FOR TIME-TAGGING EVENTS* AS WELL 
AS BY OTHER ROUTINES FOR OTHER FUNCTIONS, 



UP-4144 



UNIVAC 1108 EXECUTIVE 
PROGRAMMER'S REFERENCE 



SECTION: 



35 



7.7 f LOGGING AND ACCOUNTING 



AN EXTENSIVE LOGGING SYSTEM IS MAINTAINED FOR COLLECTING 
INFORMATION PERTAINING TO EACH RUN AND PROGRAM, THE INFORMATION 
LOGGED IS LATER USED FOR ACCOUNTING AND POST-EXECUTION PURPOSES. 
A SUMMARY ACCOUNTING LOG IS UPDATED THROUGHOUT ALL RUNS. 



CONSOLE MESSAGES; 
SYMBIONTS : 

i/o'error'log* I 
coarsi^ scheduler; 



ER FUNCTIONS 



USER (BY ER CSF$>: 
TERMINATION I 
CONTINGENCY : 

••••••••••••••••: 

FACILITY USAGE ; 



;.#>:log 

; ; CONTROL 



TEMPORARY 
•>SMASTER 

ZRUN LOG I 



(FASTRAND) 



: 



ACCOUNTING 
tROUTINE 



;run 

IPRINT 

:file 



: MASTER : 
:RUN log; 
;•.•••••• 

(FASTRAND 
OR TAPE) 



; SUMMARY : 

accounting 
;file 



(FASTRAND) 
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7.7.1. LOG CONTROL 

THIS FUNCTION OF THE 1108 EXEC CONTROLS THE FLOW OF ALL LOGGING 
INFORMATION GENERATED BY THE VARIOUS EXEC FUNCTIONS AND 8Y THE 
USER PROGRAM, USER REQUESTS ARE GRANTED THROUGH THE CONTROL 
STREAM QLOG STATEMENT AND THE EXECUTIVE ENTRANCE CSF$ , EACH 
EXECUTING RUN IS ASSIGNED A CORE LOG BUFFER, AS EACH BUFFER IS 
FILLEDf THE LOG CONTROL ROUTINE CHAINS THE NEW BLOCK OF 
INFORMATION BY RUN IN THE TEMPORARY MASTER RUN LOG, 

7.7.2. RUN TERMINATION ACCOUNTING 

AT EACH RUN TERMINATION, THE SUMMARY ACCOUNTING ROUTINE IS 
ACTIVATED. APPLICABLE INFORMATION IN THE PROGRAM CONTROL TABLE 
AND THIS HUN'S ENTRIES IN THE TEMPORARY RUN LOG ARE COLLECTED. 

INFORMATION WHICH PERTAINS TO A RUN IS PLACED AT THE END OF THE 
PRINT FILE. THE FOLLOWING INFORMATION IS AVAILABLE FOR THE 
REQUESTOR OF THE RUN: 

RUN IDENTITY 

CONTROL LANGUAGE LOG STATEMENTS 

CONSOLE MESSAGES PERTAINING TO THE RUN 

EXECUTIVE REQUEST LOG MESSAGES 

PROJECT IDENTITY 

ACCOUNT NUMBER 

TOTAL RUN TIME 

PAGES OF PRINTING APPLICABLE TO THE RUN 

NUMBER OF CARDS READ IN AND PUNCHED OUT 

A CONSECUTIVE GROUP OF BLOCKS ARE WRITTEN TO THE MASTER LOG, 
ALL INFORMATION COLLECTED IS SAVED IN SEQUENCE WITH THE ORDER OF 
EVENTS DURING THE RUN. 

THE ACCOUNTING ROUTINE THEN READS AND UPDATES ALL TOTALS 
MAINTAINED. THE NUMBER OF RUNS IS INCREMENTED, CURRENT TIME AND 
DATE ARE RECORDED. THIS SUMMARY GIVES FOR EACH ACCOUNT A TOTAL 
FACILITY USAGE UPON WHICH A BILLING MAY BE MADE* 

7.7.3. BILLING 

THE ACCOUNTING FILE IS PERMANENTLY ASSIGNED AS A FASTRAND FILE. 
CONTINUING TOTALS ARE KEPT UNTIL CLEARED BY THE BILLING ROUTINE OR 
THE FILE IS REPLACED DURING SYSTEM LOADING. A PROCEDURE FOR 
EXECUTING THE BILLING ROUTINE MUST BE ESTABLISHED BY THE USER, 

THE BILLING ROUTINE SUPPLIED IS INTENDED FOR USE AS A BASE FOR 
AN INSTALLATIONS OWN UNIQUE BILLING PROGRAM, THE FORMAT FOR 
OUTPUT IS VERY SIMPLE IN THE ROUTINE SUPPLIED* THE PRIMARY 
PURPOSE IS TO PERFORM THE EXECUTIVE RELATED FUNCTIONS NECESSARY 
FOR PROPER ACCOUNTING FILE MAINTENANCE, THE ROUTINE PERFORMS THE 
FOLLOWING FUNCTIONS: 

READ EACH ENTRY IN THE ACCOUNT FILE, 
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WHILE THE FILE IS LOCKED OUT FROM SUMMARY ACCOUNTING* RESET 
EACH ITEM TO THE CLEARED STATE. 

PRINT EACH TOTAL FOR THE VARIOUS FACILITIES USED BY THE 
ACCOUNT. 

FLA6 EACH ENTRY WHICH HAD BEEN ADDED THROUGH OPERATOR ACTION. 
GIVE THE DATE ON WHICH THE ITEM WAS ADDED. 

TOTAL EACH ENTRY TYPE FOR ALL ACCOUNTS. 

PRINT A SUMMARY FOR THE ENTIRE SYSTEM USAGE SINCE THE PREVIOUS 
BILLING RUN. THIS INCLUDES TOTAL RUNS PROCESSED* TIME CHARGED* 
AND PERIPHERAL USAGE. 

EXECUTIVE TIME AND FACILITY USAGE IS LOGGED UNDER THE ACCOUNT 
MAINTAINED FOR EXEC. THE TOTALS APPEAR JUST AS IF THE EXEC WAS A 
USER PROGRAM. 
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7.7.4. MASTER RUN LOG 

THE MASTER RUN LOG MAINTAINS ALL INFORMATION IN 224 WORD 
BLOCKS. THE STANDARD LOG MEQlUM IS FASTRAND* HOWEVER* THE USER 
MAY REQUEST TAPE AS THE SPECIFIC LOG MEDIUM AT SYSTEMS GENERATION 
TIME. THE BASIC TYPES OF INFORMATION ENTERED IN THE RUN LOG ARE 
FACILITY USAGE, RUN TERMINATION DATA AND LOGGING ENTRIES MADE BY 
LOG CONTROL CARDS OR THE EXECUTIVE REQUEST CSF$. 

THE RUN IDENTITY IS SPECIFIED IN EACH BLOCK. THE FIRST WORD OF 
EACH NEW ITEM IN THE BLOCK DEFINES THE TYPE OF DATA IN THE ITEM 
AND THE NUMBER OF WORDS PERTAINING TO THIS ITEM. 

7.7.4.1. LOG CONTROL CARD OR EXECUTIVE REQUEST LOG ENTRY 

LOGGING ENTRIES SPECIFIED BY THE LOG CONTROL CARD STATEMENT 
(QLOG) AND THE EXECUTIVE REQUEST(LOGS) WILL BE PLACED IN THE RUN 
LOG IN THE ORDER IN WHICH THEY OCCUR. THE FORMAT OF THESE ENTRIES 

is: 



35 




30 29 




24 23 







i : 


A 


• 
• 


B 


• 






z. * 










C 




n : ; 



WHEREi 



A = ENTRY TYPE (LOGGING ENTRIES =01) 

B = NUMBER OF WORDS IN ENTRY ITEM BEGINNING WITH NEXT WORD, 

C = MESSAGE TEXT 
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7 t 7.t*.2. FACILITY USAGE LOG ENTRY 

WHENEVER THE CONFIGURATION OF A RUN IS CHANGED* EXCEPT FOR MASS 
STORAGE* AN ENTRY IS MADE INTO THE ACCOUNTING LOGt THE FORMAT OF 
THE USAGE LOG IS : 



35 




29 


23 


17 









i : 


A 


: b 


• 
• 










2 : 




c 


: d 


• 
• 


E 


• 




3 : 




TIME 


OF DAY 











WHERE* 

A= ENTRY TYPE (FACILITY USAGE s 02) 

B= NUMBER OF WORDS FOR THIS ENTRY (IF X FACILITY, B=2l IF TWO 

FACILITIES, B=<M ETC,) 
C= CHANNEL NUMBER OF FACILITY 
D= UNIT NUMBER 
E= EQUIPMENT TYPE (01s8C* Q2=6C* 05=8C 9 TRACK* 06=6C 9 TRACK 

07=4C, 16=3A* I7=2A* fQsCARD SUBSYSTEM* 

42=PAPER TAPE SUBSYSTEM* <W=PRINTER* 

50=1004, 70=CTS» 71=WTS» 72=CTMC). 

THE FIRST ENTRY FOR A PARTICULAR CHANNEL AND UNIT INDICATES AN 
ASSIGNMENT AND THE SECOND ENTRY A RELEASE* IF NO SECOND ENTRY 
EXISTS, RELEASE IS AT RUN TERMINATION. THIRD* FIFTH* ETC ENTRIES 
ARE SUBSEQUENT ASSIGNMENTS OF THE SAME DEVICE. 
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7,7,^.3. CATALOGUED MASS STORAGE FILE USAGE ENTRY 

WHENEVER A CATALOGUED MASS STORAGE FILE XS DROPPED FROM THE 
CATALOGUING ENVIRONMENT (FREE STATEMENT PROCESSED AFTER ASG WITH 
AN R OR K OPTION) * OR CHANGE IN SPACE ASSIGNED IS MADE, AN ENTRY 
IS MADE IN THE MASTER RUN LOG IN THE FOLLOWING FORMAT; 



35 



8 

9 
10 
11 

WHERE t 






23 



: a 


2 b ; ; 


: FILE NAME ; 


: FILE NAME (CONT.) 2 


: QUALIFIER ; 


QUALIFIER (CONT,) 2 


; ACCOUNT NUMBER ; 


ACCOUNT NUMBER (CONT. ) : 


: TIME OF CATALOGUING ; 


TRACK-MINUTES OF FH432 USAGE 2 


J TRACK-MINUTES OF FH880 USAGE ; 


: TRACK-MINUTES OF F-II USAGE 


: TRACK-MINUTES OF FASTBAND USAGE 5 



AzENTRY TYPE (MASS STORAGE DROP=03) 
B=NUM8ER OF WORDS FOR THIS ENTRY 
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7,7,4.4, PROGRAM TERMINATION L06 ENTRY 

FOR EACH PROGRAM IN THE RUN, TERMINATION INFORMATION IS ENTERED 
IN THE RUN LOG, THE FORMAT OF THIS ENTRY IS; 



35 



30 29 



24 23 



18 17 



: a : b 


• 
• 




• 


! PROGRAM 


IDENTITY 




• 


J PROGRAM 


IDENTITY 


(CONT.) 


: 


! PROGRAM 


IDENTITY 


(CONT.) 


• 


; PROGRAM 


IDENTITY 


(CONT,) 


• 
• 


: PROGRAM 


INITIATION 


1 TIME (DAY CLOCK FORMAT) 


: 



6 

7 S PROGRAM TERMINATION TIME (DAY CLOCK FORMAT) 



a 

9 
10 
11 
12 



PROG, INlTt DATE 



I PROG, TERM DATE 



ACTUAL PROGRAM RUN TIME (MILLISECONDS) 



FINAL IBANK LENGTH 



FINAL DBANK LENGTH 



MAIN PROGRAM TYPE (R,D*B> 



TERMINATION TYPE 



LAST REENTRY ADDRESS 



WHERE 



A = ENTRY TYPE (PROGRAM TERMINATION ENTRY = 04) 
B = NUMBER OF WORDS FOR THIS ENTRY (PROGRAM TERMINATION 
OCTAL) 



= 13 
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7.7.4.5, RUN TERMINATION LOG ENTRY 

AT THE COMPLETION OF EACH RUN, TERMINATION INFORMATION IS 
ENTERED IN THE RUN LOG. THE FORMAT OF THIS ENTRY IS: 



35 



30 29 



24 23 



18 17 



1 i 


! A 


: B 


• 
• 




• 


2 ! 




PROJECT 


IDENTITY 




• 


3 ! 




PROJECT 


IDENTITY 


(CONTINUED) 




4 ; 




ACCOUNT 


NUMBER 




• 


5 I 




ACCOUNT 


NUMBER 


(CONT.) 


; 



6 I 



DATE 



CARDS IN 



CARDS OUT 



8 



10 



RUN PRIORITY (A-Z) 



LINE COUNT 



TOTAL RUN TIME (MILLISECONDS) 



TOTAL SYSTEM WAIT TIME (MILLISECONDS) 



11 S 



TOTAL EXECUTIVE FUNCTION TIME (MILLISECONDS) 



12 : 


I TRACK-SECONDS 


OF 


FH432 RUN TEMPORARY AREA USED 


t 


13 ! 


1 TRACK-SECONDS 


OF 


FH88Q RUN TEMPORARY AREA USED 




14 ! 


} TRACK-SECONDS 


OF 


F-II FASTRAND RUN TEMPORARY AREA 




15 ! 


1 TRACK-SECONDS 


OF 


FASTBAND RUN TEMPORARY AREA USED 





WHERE, 



A = ENTRY TYPE (RUN TERMINATION ENTRY = 05) 
B = NUMBER OF WORDS FOR THIS ENTRY (RUN TERMINATION 
OCTAL) 



= 16 



THE MASS STORAGE USAGE LOGGED FOR THE RUN (WORDS 12-15) IS THE 
AREA UNDER THE CURVE OF MASS STORAGE ASSIGNMENT PLOTTED AS A 
FUNCTION OF TIME. THIS VALUE INCLUDES THE AREA ASSIGNED AS 
SCRATCH FILES (BOTH DRUM FORMAT AND FASTRAND FORMAT FOR FH432 AND 
FH880) AND THE VARIATIONS OF FILES TO BE CATALOGUED WHEN RELEASED* 
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7.7.4.6. I/O ERROR LOG ENTRY 

WITHIN THE MASTER RUN LOG A RECORD IS MAINTAINED OF THE 
OCCURRENCE OF I/O ERRORS. THE COUNTS ARE KEPT IN CORE UNTIL SUCH 
TIME AS A 224 WORD SLOCK CAN BE DUMPED INTO THE LOGGIN© MEDIUM. 
ERRORS ARE COUNTED FOR MASS STORAGE AND MAGNETIC TAPE DEVICES. 
THE PARTICULAR ERRORS LOGGED ARE SPECIFIED IN CHAPTER 10. THE 
FORMAT OF THE I/O ERROR LOG IS: 





35 


29 




23 




17 











X \ 


: a 


t 
• 


B 


• 














2 « 




C 




• 
• 


D 


• 
• 


E 


• 
* 




I 


3 ! 






F 






; 






G 


• 
• 


4 : 












H 








I 


5 J 


: I 


• 
• 


J 


• 








K 






6 i 


: a 


• 
• 


B 


• 












J 



WHERE 9 



F: 

G: 
H: 
I: 



ENTRY TYPE (I/O ERROR s 06) 

NUMBER OF WORDS FOR THIS ENTRY (N+3 WHERE N IS THE NUMBER 

OF DIFFERENT ERRORS WHICH HAVE OCCURRED PLUS THE NUMBER FOR 

WHICH THE COUNT HAS EXCEEDED 64) 

CHANNEL NUMBER 

UNIT NUMBER 

EQUIPMENT TYPE: 

01= VIIIC 

02= VIC 

03= IVC 

20= FH432 

21= FH880 

30= FASTRAND 

NUMBER OF INPUT FUNCTIONS 

NUMBER OF OUTPUT FUNCTIONS 

NUMBER OF INPUT AND OUTPUT WORD TRANSFERS DIVIDED BY 1000 

THE EXTERNAL INTERRUPT CODE FROM THE STATUS WORD FOR DRUM 

OR FASTRAND OR A PSEUDO CODE FOR MAGNETIC TAPES (SEE 

CHAPTER 10 FOR PARTICULAR CODES) 

COUNT OF OCCURRENCES OF THIS ERROR. 

ADDRESS OF ERROR FOR MASS STORAGE ERRORS IF APPLICABLE 

OTHERWISE ZERO. 
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7.7,5, SUMMARY ACCOUNTING FILE 

A SPECIAL ACCOUNTING FILE IS MAINTAINED BY THE EXECUTIVE SYSTEM 
FOR THE PURPOSE OF PROVIDING LIMITED SUMMARY ACCOUNTING 
INFORMATION. THE INFORMATION IS ACCUMULATED BY ACCOUNT NUMBER AT 
THE TIME OF RUN COMPLETION, THE TYPE OF TERMINATIONS WITHIN THE 
RUN ARE DISREGARDED* 

THE SUMMARY WILL ACCUMULATE INFORMATION ON THE FOLLOWING ITEMS5 
RUN TIME APPLICABLE TO THE ACCOUNT NUMBER 
TIME AND DATE OF THE FIRST ENTRY IN THE ACCOUNT NUMBER 
TIME AND DATE OF THE LAST ENTRY IN THE ACCOUNT NUMBER 
NUMBER OF PAGES OF PRINTING 

NUMBER OF CARDS READ IN AND NUMBER PUNCHED OUT 
ELAPSED TIME AN I/O FACILITY WAS ASSIGNED TO THE 
ACCOUNT, THE I/O FACILITIES APPLIES TO THE 
DRUM SCRATCH AREA AND TO THE EQUIPMENT DESCRIBED 
IN THE FACILITY USAGE LOG ENTRY, 
THE SUMMARY ACCOUNTING FILE IS FIRST CONSTRUCTED DURING SYSTEM 
GENERATION, AN ENTRY FOR EACH ACCOUNT NUMBER IS CONSTRUCTED WHICH 
INCLUDES THE SCHEDULING LIMITATIONS FOR THIS ACCOUNT, THE ENTRY 
IS 54 WORDS LONG AND CURRENTLY HAS MANY UNUSED WORDS ALLOWING 
EXPANSION FOR NEW PERIPHERAL SUMMARY ITEMS* ETC* 

ADDITIONAL ENTRIES ARE MADE IF OPERATOR APPROVAL IS GIVEN TO 
ACCEPT THE UNKNOWN ACCOUNT NUMBER OF A RUN, THE PRIORITY SUPPLIED 
IS PLACED IN THE »p» AND »Q» ENTRIES, DEADLINE AND REAL TIME ARE 
MADE ILLEGAL, 



35 



29 



23 



17 



U 



05 



00 



00 






ACCOUNT 






Oi ! 


\ NUMBER J 


02 


: p 


• 
• 


Q : DL : RT 


: new : 




03 , 




04 « 




05 




06 ! 


i t 


07 : 


? 


08 J 


! * 


09 ! 


{ t 

» • 


10 ! 






DATE OF FIRST ENTRY 




• 
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11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

30 



TIME OF FIRST ENTRY 
DATE OF LAST ENTRY 



TIME OF LAST ENTRY 
DATE ENTRY LAST CLEARED 



TIME ENTRY LAST CLEARED 
TOTAL NUMBER OF RUNS 



TOTAL ELAPSED TIME OF RUNS 
TOTAL COMPUTE TIME USED 



TOTAL CARDS/IMAGES IN 
TOTAL CARDS OUT 
TOTAL LINES OUT 



TRACK-MINUTES OF FH432 USAGE 
TRACK-MINUTES OF FH860 USAGE 



TRACK-MINUTES OF FASTRAND USAGE 
TRACK-MINUTES OF FASTBAND USAGE 



31 : 


TOTAL TIME 8C ASSIGNED 


32 J 


TOTAL TIME 6C ASSIGNED 


33 : 


TOTAL TIME <*C ASSIGNED 


34 : 


TOTAL TIME IIIA ASSIGNED 
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35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
5X 
52 
53 
54 



TOTAL TIME HA ASSIGNED 
TOTAL TIME FH432 ASSIGNED 
TOTAL TIME FH880 ASSIGNED 



TOTAL TIME CARD SUBSYSTEM ASSIGNED 
TOTAL TIME PAPER TAPE SUBSYSTEM ASSIGNED 



TOTAL TIME PRINTER ASSIGNED 
TOTAL TIME 1004 ASSIGNED 



TOTAL TIME CTS ASSIGNED 
TOTAL TIME WTS ASSIGNED 
TOTAL TIME CTMC TERMINAL ASSIGNED 



WHERE* 

P s'HIGEST ALLOWABLE PRIORITY, 
G = PRIORITY USED WHEN NONE SPECIFIED, 
DL= NON-ZERO IF OEADLINE SPECIFICATION ALLOWED, 
RT= NON-ZERO IF REAL TIME SPECIFICATION ALLOWED. 
NEW= NON-ZERO IF ENTRY ADDED BY OPERATOR ACTION. 
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7,8, CHECKPOINT/RESTART 



7.8.1, GENERAL 

THE 1108 EXECUTIVE SYSTEM INCORPORATES A CHECKPOINT/RESTART 
FACILITY THAT WILL FUNCTION WITH ANY FILE FORMAT AT ANY LEVEL OF 
ACCESS, IT MAY BE INITIATED BY A USER PROGRAM* A CONTROL 
STATEMENT, OR AN UNSOLICITED KEYIN, 

THE CHECKPOINT ROUTINE WILL AUTOMATICALLY INCLUDE ALL 
PERTINENT INFORMATION NECESSARY FOR RESTART EXCEPT CATALOGUED OR 
'TO BE CATALOGUED' FASTRAND FILES THAT ARE BEING UPDATEO. THE 
USER MUST SPECIFY, BY AN OPTION ON THE ASG CONTROL CARD FOR EACH 
OF THESE CATALOGUED FILES, WHETHER THE CHECKPOINT ROUTINE SHOULD 
OR SHOULD NOT DUMP SUCH FILES* IF THEY ARE DUMPED, THE STATUS OF 
THE ORIGINAL FILE REMAINS UNCHANGED, (SEE CHAPTER ON THE ASG 
CONTROL CARD). ALL TEMPORARY FILES WILL BE AUTOMATICALLY DUMPED 
AND RELOADED ON RSTRT, IF THE TEMPORARY FILE DOES NOT NEED TO BE 
SAVEDf IT SHOULD BE RELEASED BEFORE THE CHECKPOINT WITH A CALL TO 
CSF$. 

CHECKPOINT INFORMATION MAY BE RECORDED ON TAPE OR FASTRAND, IF 
TAPE IS CHOSEN, THE INFORMATION CAN BE INTERSPERSED WITH DATA 
(CHECKPOINT ON OUTPUT DATA TAPE ONLY) OR RECORDED ON A NON*DATA 
TAPE (FILE INDEPENDENT CHECKPOINT). EACH CHECKPOINT TAKEN IS 
CAPABLE OF BEING USED AS A RESTART POINT AT SOME SUBSEQUENT TIME, 
IF CHECKPOINT INFORMATION IS RECORDED ON FASTRAND* ONLY THE LAST 
CHECKPOINT IS AVAILABLE FOR RESTARTING, ALSO IT IS NOT POSSIBLE 
TO INCLUDE DUMPS OF FILES WITHIN THIS CHECKPOINT, 

THE RESTART ROUTINE RESTORES A PROGRAM TO THE OPERATIONAL STATUS 
IT ATTAINED WHEN THIS PARTICULAR CHECKPOINT WAS TAKEN. THE 
RESTORING PROCEDURE IS AUTOMATIC EXCEPT FOR CATALOGUED FASTRAND 
FILES THAT WERE DUMPED. AGAIN THE USER MUST SPECIFY, BY OPTION ON 
THE ASG CONTROL CARD FOR EACH CATALOGUED FILE THAT WAS DUMPED, 
WHETHER THESE FILES CAN BE RELOADED, WHEN RELOADING IS COMPLETE 
AND BEFORE REINITIATION* THE ROUTINE EXITS TO THE RESTART 
INTERRUPT LOCATION WHICH IS PROVIDED FOR THE USER WHO WISHES TO BE 
COGNIZANT OF ALL RESTARTS, IF THE INTERRUPT LOCATION IS NOT CODED 
THE PROGRAM IS AUTOMATICALLY REINITIATED, 

7.8.2, USER-CHECKPOINT INTERFACE 

THE USER INTERFACES WITH THE CHECKPOINT ROUTINE INTERNALLY BY A 
PROGRAM OR ACTIVITY, EXTERNALLY BY A CONTROL STATEMENT OR 
UNSOLICITED REQUEST, 

7.8,2,1, PROGRAM REQUEST 

THE PROGRAM REQUEST IS A PROCEDURE CODED IN THE USER SOURCE 
PROGRAM IN ANTICIPATION OF SOME CONTINGENCY, THE FREQUENCE OF 
THIS REQUEST AND THE RECORDING DEVICE FOR THE CHECKPOINT 
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INFORMATION IS FIXED EACH TIME THIS RUN IS MADE. THE REQUEST FORM 

is: 



CKPT 



f FILENAME' f •OPTIONS' 



WHERE; 



CKPT IS THE NAME OF THE REQUEST AND MUST BE USED AS SHOWN, 
FILENAME IS THE NAME OF AN ASSIGNED TAPE OR FASTRAND FILE INTO 
WHICH THE CHECKPOINT INFORMATION WILL BE RECORDED, IT MAY BE AN 
ACTUAL DATA FILE ALLOWING DIRECT ASSOCIATION OF CHECKPOINT AND 
FILE* OR IT MAY BE AN INDEPENDENT FILE CONTAINING CHECKPOINTS, IF 
THE CHECKPOINT INFORMATION IS TO BE RECORDED ON A FASTRAND FILE* 
IT MUST BE A SEQUENTIAL FILE, THE CHECKPOINT CAN NOT BE TAKEN ON 
A RANDOM FILE, 

THE OPTIONS FIELD MAY INCLUDE Pr T, OR PT, THESE SIGNIFY? 

P THIS SPECIFIES THAT THE DUMP COMPLETION MESSAGE AND 
ALL ERROR MESSAGES ARE TO BE WRITTEN ON THE CONSOLE, 
IF NOT PRESENT NONE OF THESE MESSAGES WILL BE WRITTEN, 

T THIS SPECIFIES THAT THE RUN IS TO BE TERMINATED AFTER 
THE CHECKPOINT IS TAKEN, 

THE PROCEDURE WILL LOAD AO WITH AN ENTRY CODE. 
7,6.2.2, CONTROL STATEMENT REQUEST 

THE CONTROL STATEMENT REQUEST APPEARS IN THE CONTROL STREAM OF 
A RUN, 

7,8,2. 3 f UNSOLICITED REQUEST 

THE UNSOLICITED REQUEST 
IS USED PRIMARILY BY THE OPERATOR TO CHECKPOINT A RUN, ALL RUNS 
IN THE OPERATIONAL ENVIRONMENT ARE SUSCEPTIBLE TO THIS REQUEST. 
THE REQUEST FORM IS; 

CK OPTIONSrFILENAMEjRUNlD 

WHERE? 

CK IS THE MESSAGE IDENTITY. FILENAME IS THE NAME OF THE TAPE 
FILE ASSIGNED TO THE RUNID INTO WHICH THE CHECKPOINT INFORMATION 
WILL BE RECORDED. FILENAME MAY ALSO BE THE NAME OF A FILE 
ASSIGNED BY THE OPERATOR FOR SYSTEM USE. IN SUCH A CASE THE 
DISPOSITION OF THE CHECKPOINT INFORMATION IS THE OPERATORS 
OPTION, THE OPERATOR CAN NOT TAKE A CHECKPOINT ON FASTRAND. 
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THE OPTIONS FIELD CAN INCLUDE TWO CHARACTERS, THESE ARE; 

P THIS SPECIFIES THAT THE DUMP COMPLETION MESSAGE AND 
ALL ERROR MESSAGES ARE TO BE WRITTEN ON THE CONSOLE, 
IF NOT PRESENT NONE OF THESE MESSAGES WILL BE WRITTEN. 

T THIS SPECIFIES THAT THE RUN IS TO BE TERMINATED AFTER 
THE CHECKPOINT IS TAKEN, 

7,8,3. DUMPING TECHNIQUES 

THE DUMPING TECHNIQUE VARIES DEPENDING ON WHETHER THE CHECKPOINT 
IS TO BE RECORDED ON TAPE OR FASTRAND. WHILE FASTRAND MAY CONTAIN 
ONLY ONE VALID DUMP PER RUN* TAPE MAY CONTAIN MANY. FILES ARE 
DUMPED WHEN CHECKPOINT IS ON TAPE AND NEVER WHEN ON FASTRAND, 

THE SAVING OF PERTINENT INFORMATION NECESSARY FOR RESTARTING IS 
ACCOMPLISHED AUTOMATICALLY REGARDLESS OF THE DEVICE CHOSEN, 
HOWEVER* THE DISPOSITION OF THE FILES DEPENDS DIRECTLY ON DOTH THE 
OEVICE AND THE USER'S OPTION. IF A CARD READER OR PAPER TAPE IS 
ASSIGNED DIRECTLY TO THE PROGRAM* THE CHECKPOINT CAN NOT BE TAKEN. 

THE FOLLOWING ARE SOME OF THE STEPS INVOLVED WHEN PROCESSING A 
CHECKPOINT REQUEST. THEIR QRtfER IN THE LIST IS NOT NECESSARILY 
THEIR ORDER OF OCCURRENCE. 

(1) ALL REGISTERS ARE SAVED 

(2) ALL I/O ACTIVITY FOR THE RUN IS COMPLETED 

(3) THE REMAINING PORTION OF THE CONTROL STREAM IS SAVED 
<<♦) EXEC CONTROL TABLES* SWITCH LIST POSITIONS, ETC.* 

NECESSARY TO REESTABLISH THE RUN ARE SAVED 
(b) A CHECKPOINT ID RECORD IS WRITTEN 
(6) USER'S CORE AREA IS WRITTEN 
<7) THE POSITIONS OF ALL TAPE FILES ARE NOTED 

(8) TEMPORARY DRUM AND FASTRAND FILES ARE DUMPED 

(9) CATALOGUED UPDATE FILES ARE DISPOSED OF ACCORDING TO 
ASG CARD OPTIONS 

(10) AN END OF CHECKPOINT RECORD IS WRITTEN 

IT SHOULD BE NOTED THAT WHEN CHECKPOINT IS ON FASTRAND* OPERATIONS 
(8) AND (9) ARE NOT PERFORMED* 

7.8.3.1. TAPE 

IF THE CHECKPOINT UNIT IS TAPE AND AN END OF REEL CONDITION IS 
ENCOUNTERED WHILE A DUMP IS BEING RECORDED* THE ROUTINE WILL 
AUTOMATICALLY SWAP REELS AND CONTINUE DUMPING ON THE ALTERNATE 
REEL. CONTROL WILL NOT 8E RETURNED TO THE USER UNTIL ALL DUMPING 
IS COMPLETE. BECAUSE OF THIS* A DATA TAPE FILE SHOULD NOT BE 
DESIGNATED AS THE CHECKPOINT UNIT IF THE USER HAS PROVIDED FOR 



UP-4144 



UNIVAC 1108 EXECUTIVE 
PROGRAMMER'S REFERENCE 



50 



PHYSICAL END OF REEL PROCESSING* REEL SWAPPING OF INDEPENDENT 
TAPE FILES ASSIGNED TO THE PROGRAM OR TAPE FILES ASSIGNED TO THE 
SYSTEM (BY THE OPERATOR) DOES NOT AFFECT THE USER PROGRAM. 

A REEL CONTAINING A PORTION OF A CHECKPOINT AND ITS ALTERNATE 
THAT CONTAINS THE BALANCE OF THE DUMP* ARE TREATED AS ONE LOGICAL 
REEL WHEN READ BY THE DATA HANDLING ROUTINE. 

A CHECKPOINT CAN NOT BE TAKEN ON A TAPE IN WHICH THE MODE HAS 
BEEN CHANGED IN THE MIDDLE OF THE FILE. ALSO* CHECKPOINTS SHOULD 
NOT BE TAKEN ON A TAPE WRITTEN IN 200 PPI* BECAUSE IF THE END OF 
REEL IS REACHED* THE CHECKPOINT ROUTINE MIGHT WRITE OFF THE TAPE. 

CHECKPOINT DUMPS ON A DATA TAPE OR AN INDEPENDENT TAPE MAY BE 
CATALOGUED BY THE USER IN THE NORMAL MANNER (ASG CONTROL CARD 
OPTION). HOWEVER* THE DISPOSITION OF THE SYSTEM ASSIGNED TAPE IS 
THE OPERATOR'S OPTION. 

7.8.3.2. FASTRAND 

CHECKPOINT ON FASTRAND IS LIMITED TO ONE ACTIVE DUMP PER RUN TO 
MINIMIZE ABUSE OF STORAGE CAPACITY, THIS TYPE OF CHECKPOINT WILL 
NOT CONTAIN DUMPS OF FILES, THIS IMPLIES THAT CHECKPOINT ON 
FASTRAND SHOULD BE CALLED FOR ONLY BY THOSE RUNS WHERE HARDWARE 
MALFUNCTIONS ARE THE EXPECTED CONTINGENCIES AND IMMEDIATE RESTART 
IS DESIRABLE. SUCH RUNS COULD BE CLASSIFIED AS REAL-TIME* 
PRODUCTION TYPES* ETC. 

7.8.3.3. CONTROL MESSAGES 

THE CHECKPOINT ROUTINE PRODUCES A CONTROL MESSAGE TO INDICATE 
THAT A DUMP WAS COMPLETED SUCCESSFULLY. NORMALLY THIS MESSAGE IS 
RECORDED IN THE RUN LOG* HOWEVER* IF THE PRINT OPTION IN THE 
CHECKPOINT REQUEST IS USED IT WILL ALSO APPEAR ON THE OPERATORfS 
CONSOLE. THE MESSAGE FORM IS: 

RUNID CKPT8 FILENAME* REEL NBR 

WHERE RUNID IS THE IDENTITY OF THE RUN, CKPTW IS THE NUMBER OF 
THE CHECKPOINT (TAKEN IN NUMERICAL ORDER). FILENAME IS THE NAME 
OF THE FILE TO CONTAIN THE CHECKPOINT DUMP* AND REEL NBR IS THE 
NUMBER OF THE REEL (USUALLY GIVEN BY THE OPERATOR IN RESPONSE TO A 
MOUNT MESSAGE) OF THE FILE THAT ACTUALLY CONTAINS THE DUMP, IF THE 
DUMP IS ON TAPE. 

A SUBSEQUENT MESSAGE IS PRODUCED IN CONJUNCTION WITH THE ONE 
ABOVE BUT IT IS RECORDED ONLY IN THE PROGRAM LOG, THIS MESSAGE 
HAS THE FORMS; 

FILENAMEU) - REEL NBRU)* *REEL NBR(2) * •. #REEL NBR(N) 



UP-4144 



UNIVAC 1108 EXECUTIVE 
PROGRAMMER'S REFERENCE 



SECTION: 



51 



FILENAMES) ~ REEL NBRUJ* REEL NBR(a) * f • ,*REEL NBR(N) 



OR* 



OR 



FILENAME(N) - *REEL NBR<1>* REEL NBR(2>*,.* REEL NBR(N) 

FS 

FS 
FILENAMEU) - DM 



FILENAME U> 
FILENAME(N) 



FILENAME (N) - DM 

WHERE THE FILENAMES ARE THE NAMES OF THE FILES PRESENTLY ASSIGNED 
TO THE RUN, THE REEL NBRS ARE THE NUMBERS OF THE REELS OF THE 
FILES, AN ASTERISK BEFORE A REEL NBR INDICATES THE REEL THAT WAS 
ACTUALLY IN USE AT THE TIME OF THE DUMP, FILES RESIDING ON 
FASTRAND AND DRUM ARE DENOTED BY THE CHARACTERS FS AND DM. 

WHEN HARDWARE AND PARAMETER FORMAT ERRORS OCCUR* MESSAGES WILL 
BE WRITTEN ON THE CONSOLE * BUT ONLY WHEN THE P OPTION IS 
SPECIFIED, FOR FORMAT AND LEGAL RESPONSES TO THESE MESSAGES, SEE 
OPERATOR COMMUNICATIONS* SECTION 11, 

7.8,3,<*. STATUS CODES 

WHEN A PROGRAM REQUESTED CHECKPOINT HAS BEEN COMPLETED* A 
STATUS CODE IS RETURNED IN AO* FOR A RESTART THE CODE IS RETURNED 
IN BITS 35-30 OF THE FIRST WORD OF THE INTERRUPT ROUTINE, AFTER A 
RESTART THE CODES ARE 5 

00 - NORMAL COMPLETION 

01 - UNRECOVERABLE TAPE ERROR 

02 - UNRECOVERABLE DRUM ERROR 

03 - CKPT» NOT ON FILE SPECIFIED 
0** - CKPT» NOT ON REEL SPECIFIED 

05 - DUMP FILE NOT CATALOGUED 

06 • ERROR OPTION FOR NO RELOAD WAS SPECIFIED, 

IS NO LONGER CATALOGUED 

AFTER A CHECKPOINT THE STATUS CODES ARE; 



THE flLE 



00 - NORMAL COMPLETION 

01 - UNRECOVERABLE TAPE ERROR 

02 - UNRECOVERABLE DRUM ERROR 

03 - DUMP FILE IS NOT ASSIGNED TO THE PROGRAM AND IS 

NOT A SYSTEM FILE 
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7.6,4, USER-RESTART INTERFACE 

THE RESTART PROCEDURE IS THE REVERSE OF THE CHECKPOINT 
PROCEDURE. THAT IS* IT RESTORES A RUN TO THE OPERATIONAL STATUS 
IT HAD ATTAINED WHEN THE DUMP WAS TAKEN, THIS DUMP FILE MUST BE 
CATALOGUED PRIOR TO RESTART* EITHER ON AN AS6 CARD IN A PREVIOUS 
RUN OR BY A CAT CARD. THE REQUESTS ARE SIMILAR TO THE CHECKPOINT 
REQUESTS IN THAT THEY ALSO CAN BE INITIATED INTERNALLY BY A 
PROGRAM OR ACTIVITY* EXTERNAUUY BY A CONTROL STATEMENT OR 
UNSOLICITED REQUEST. ANY CHECKPOINT DUMP IS CAPABLE OF BEING 
REESTABLISHED BY ANY RESTART REQUEST REGARDLESS OF THE TYPE OF 
CHECKPOINT REQUEST USED TO PRODUCE THE DUMP. FOR EXAMPLE* AN 
INTERNAL CHECKPOINT REQUEST MAY BE RESTARTED BY EITHER AN 
INTERNAL* CONTROL STATEMENT* OR UNSOLICITED RESTART REQUEST. 

THE RESTART INTERRUPT LOCATION WILL BE CHECKED UPON COMPLETION 
OF THE LOAD TO ASCERTAIN IF THE USER WANTS CONTROL AT THIS 
INTERRUPT LOCATION BEFORE THE RUN IS INITIATED. IF THE USER D3ES 
ACCEPT CONTROL, IT IS HIS RESPONSIBILITY TO TRANSFER CONTROL TO 
REINITIATE HIS RUN AT THE COMPLETION OF THE INTERRUPT SEQUENCE, 

7,8.4,1. PROGRAM REQUEST 

THE PROGRAM REQUEST IS A PROCEDURE CODED IN THE USERfS SOURCE 
PROGRAM TO AFFORD AN IMMEDIATE RESTART CAPABILITY WITHOUT LEAVING 
THE OPERATIONAL ENVIRONMENT* AND/OR WITHOUT OPERATOR INTERVENTION 
THE REQUEST FORM IS; 



rstrt » filename' *ckpt«* »p f 
where: 

rstrt is the name of the request and must be used as shown, p 

SPECIFIES THAT ERROR MESSAGES ARE TO BE TYPED ON THE CONSOLE, 
FILENAME IS THE NAME OF A TAPE OR FASTRAND FILE ASSIGNED TO THE 
SYSTEM OR RUN THAT CONTAINS THE CHECKPOINT DUMP TO BE RESTARTED. 
CKPTtt IS THE NUMBER OF THE PARTICULAR CHECKPOINT TO USE. WITH 
FILENAME AND CKPT* THE SYSTEM AUTOMATICALLY SELECTS THE REEL THAT 
ACTUALLY CONTAINS THE D^MP, 

7. 8.t*. 2. CONTROL STATEMENT REQUEST 

THE CONTROL REQUEST APPEARS IN THE CONTROL STREAM OF A RUN OR* 
AS A SEPARATE RUN. (SEE THE CHAPTER ON CONTROL STATEMENTS FOR A 
DETAILED DESCRIPTION) 

7,8.4.3. UNSOLICITED REQUEST 

THE UNSOLICITED REQUEST IS USED PRIMARILY BY THE OPERATOR TO 
RESTART A PARTICULAR RUN OR GROUP OF RUNS. ONLY CHECKPOINT DUMPS 
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ON TAPE ARE SUSCEPTIBLE TO THIS REQUEST • THE REQUEST FORM IS J 

rs pri0rity/p,runid* accounting, filename, ckpt8 

where: 
rs is the request identity and must be used as shown, p, if 

GIVEN* SPECIFIES THAT ERROR MESSAGES ARE TO BE TYPED On THE 
CONSOLE* THE PRIORITY FIELD SPECIFIES THE NEW PRIORITY UNDER 
WHICH TO REESTABLISH AND RERUN THE RUN. IF NOT SPECIFIED THE 
STANDARD SYSTEM PRIORITY IS USED. RUNID IS THE IOENTlTY OF THE 
CHECKPOINTED RUN. ACCOUNTING IS THE NUMBER TO WHICH THE CHAKGE FOK 
RELOADING THE RUN WILL BE ATTRIBUTED. CkPTH IS THE NUMBER OF THE 
SPECIFIC DUMP TO RESTART. FILENAME IS THE NAME OF THE TAPE FILE 
THAT CONTAINS THE CHECKPOINT UUMP. THIS FILE MUST BE EITHER A 
CATALOGUED FILE OR A SYSTEM ASSIGNED FILE. FOR CATALOGUED FILES, 
ALL THE INFORMATION NECESSARY TO CORRECTLY READ THE DUMP TAPE WILL 
BE OBTAINED FROM THE DIRECTORY. SYSTEM ASSIGNED FILES ARE ALWAYS 
READ IN THE STANDARD MODE. 
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ea, GENERAL 

A SET OF FUNCTIONS ARE PROVIDED BY THE EXECUTIVE FOR USE BY 
WORKER PROGRAMS, THIS SET OF FUNCTIONS! GENERALLY SPEAKING* 
ENCOMPASSES THOSE OPERATIONS WHICH ARE EITHER ILLEGAL FOR THE 
WORKER PROGRAM TO INITIATE DIRECTLY OR REQUIRE THE COGNIZANCE AND 
DIRECTION OF THE EXECUTIVE SYSTEM. THE FUNCTIONS ARE CATEGORIZED 

AS follows: 

ACTIVITY REGISTRATION 
TERMINATION 
FILE SUPERVISION 
REAL-TIME 

RE-ENTRANT ROUTINES 
DYNAMIC FACILITIES 
SYSTEM LOG 
ERROR INTERRUPTS 
INPUT/OUTPUT REQUESTS 
CONSOLE REQUESTS 
SYMBIONT CONTROL 
CHECKPOINT/RESTART 
MISCELLEANOUS 

THE EXECUTIVE SYSTEM MAY BE ENTERED TO INITIATE A FUNCTION THROUGH 
UTILIZATION OF THE EXECUTIVE REQUEST INSTRUCTION (ER) OF THE 
GENERAL FORM? 

ER FUNCTION ID 

IN SOME CASES, THE PRESENCE OF PARAMETERS ARE REQUIRED IN CONTROL 
REGISTERS WHEN THE EXECUTIVE SYSTEM IS ENTERED. THE DISCUSSIONS 
IN THIS CHAPTER ON EACH OF THE INDIVIDUAL FUNCTIONS WILL SPECIFY 
THE REQUIRED PARAMETERS. 

EXECUTIVE REQUEST FUNCTIONS MAY BE FURTHER CATEGORIZED AS 
ASYNCHRONOUS, SYNCHRONOUS, OR IMMEDIATE, AN ASYNCHRONOUS REQUEST 
ALLOWS THE RETURN OF CPU CONTROL TO THE REQUESTING PROGRAM AS SOON 
AS ITS PRIORITY PERMITS AND REQUIRES INTERROGATIVE ACTION BY THE 
USER PROGRAM TO DETERMINE WHETHER THE REQUEST HAS BEEN COMPLETED, 
SYNCHRONOUS REQUESTS SUSPEND OPERATION OF THE REQUESTING PROGRAM 
UNTIL THE REQUEST HAS BEEN COMPLETED, AT THAT TIME, SYSTEM CONTROL 
RETURNS TO THE PROGRAM, WHILE THE PROGRAM IS SUSPENDED* OTHER 
PROGRAMS ARE EXECUTING. AN IMMEDIATE REQUEST IS ONE WHICH IS 
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PERFORMED ON THE SPOT BY THE SYSTEM, IMMEDIATE EXECUTIVE BEQUESTS 
ARE CONFINED TO THOSE WHICH CAN BE FULFILLED IN A SUFFICIENTLY 
SMALL NUMBER OF INSTRUCTIONS THAT CPU DISPATCHING AT THIS TIME 
WOULD SERIOUSLY DEGRADE PERFORMANCE OF THE SYSTEM, 

FOR ASYNCHRONOUS AND SYNCHRONOUS REQUESTS, SUFFICIENT 
INFORMATION IS RECORDED IN A QUEUE TO ALLOW THE REQUEST TO BE 
PERFORMED. THIS QUEUE ENTRY IS MAINTAINED UNTIL THE REQUEST IS 
SATISFIED. IF THE SERVICE ROUTINE IS RE-ENTERABLE r IT ALLOWS 
SERVICE REQUESTS FROM SEVERAL USER OR SYSTEM PROGRAMS TO BE 
PERFORMED SIMULTANEOUSLY * AS INPUT/OUTPUT DEVICE AVAILABILITY 
PERMITS. 

INSOFAR AS IS FEASIBLE* CPU DISPATCHING FOR SERVICE ROUTINES IS 
AT A PRIORITY LEVEL RELATED TO THAT OF THE REQUESTING ROUTINE. 



8.3, ACTIVITY REGISTRATION 



PROVISIONS ARE AVAILABLE TO ALLOW INDEPENDENT ACTIVITIES QF a 
PROGRAM TO BE REGISTERED AND EXECUTED CONCURRENTLY, THE 
SUBPROGRAM MAY BE REGISTERED AS EITHER A TIMED (TFORKS) OR AN 
UN-TIMED (FORKS) ACTIVITY, 

THE WORKER PROGRAM HAS A MAIN ACTIVITY IN EVERY CASE, ITS 
CONTROL MEMORY ALWAYS CONSISTS OF ALL A* B* AND R REGISTERS WITH 
THE EXCEPTION OF RO, THIS DOES NOT IMPLY THAT MAJOR CONTROL 0$ 
THE TASK MUST BE WITHIN THIS PATH* BUT THAT EXEC FOR CONTROL 
PURPOSES DOES RECOGNIZE A MAIN ACTIVITY, 

8.2,1, FORKS 

THE FORKS FUNCTION REGISTERS AN UN-TIMED ACTIVITY, 

A UNIQUE SUBPROGRAM CONTROL WORD IS MAINTAINED FOR EACH MAIN 
PROGRAM BY THE DISPATCHER, THIS CONTROL WORD IS USED FOR CONTROL 
OVER THOSE ACTIVITIES THAT HAVE BEEN REGISTERED WITH AN IDENTITY 
ATTACHED, A LIMIT OF 35 ACTIVITIES WITH AN IDENTITY MAY BE 
REGISTERED AT ANY ONE TIME. AS EACH SUBPROGRAM IS REGISTERED* THE 
CORRESPONDING BIT IS SET ON THE CONTROL WORD, IF A SUBPROGRAM 
REGISTRATION IS ATTEMPTED WITH AN IDENTITY EQUAL TO A SUBPROGRAM 
PRESENTLY REGISTERED* AN 'ERROR MODE* CONDITION RESULTS. 

IF IT IS DESIRED TO REGISTER A REAL-TIME ACTIVITY* A PRIORITY 
NUMBER MUST BE INCLUDED AS A PARAMETER, THIS PRIORITY NUMBER IS 
THE ACTUAL SWITCHING LEVEL ON THE REAL-TIME SWITCH LIST, THE 
PRIORITY VALUE IS CHECKED AGAINST THE PRIORITY LIMIT ASSIGNED TO 
THE ACCOUNT NUMBER, IF AN ESl COMPLETION ACTIVITY IS REGISTERED, 
THE ACTIVITY WILL REMAIN IN A WAIT STATE ON THE SWITCHING CYCLE 
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UNTIL ACTIVATED AS THE RESULT OF AN ESI INTERRUPTt 

INFORMATION WHICH MUST BE SUPPLIED IN CONTROL REGISTER* AO* 
UPON REGISTERING A NEW ACTIVITY INCLUDES: THE INITIAL ADDRESS AT 
WHICH THE NEW ACTIVITY IS TO BEGIN EXECUTION* AN INDICATION OF THE 
AMOUNT OF CONTROL REGISTERS WHICH MUST BE SAVED* IF DESIRED AN 
ACTIVITY IDENTITY AND FOR REAL-TIME REGISTRATIONS A SWITCHING 
LEVEL PRIORITY NUMBER. UPON RETURNING CONTROL TO THE REFERENCING 
PROGRAM THE EXEC WILL LOAD AN EXEC ACTIVITY IDENTITY In THE LOWER 
HALF OF AO, THIS IDENTITY MUST BE USED WHEN USING THE ACTIVITY 
DELETION FUNCTION* ADLT*. 



35 




30 


29 




24 


23 




18 


17 







• 


A 




* 


B 


* 




C 


• 




D 


• 

• 



WHERE* 

A - REAL-TIME SWITCHING LEVEL PRIORITY NUMBER, THIS FIELD IS 
USED ONLY WHEN REGISTERING A REAL-TIME WORKER OR ESI 
COMPLETION ACTIVITY. THE NUMBER (1) IS RESERVED FOR ESI 
COMPLETION ACTIVITIES. SWITCHING LEVELS* (2-35) , MAY BE 
REQUESTED FOR REAL-TIME WORKERS. THE PRIORITY REQUESTED 
IS CHECKED AGAINST THE PRIORITY LIMIT OF THE ACCOUNT 
NUMBER, ALL NON REAL-TIME ACTIVITIES REGISTERED* INITIALLY 
ASSUME THE SWITCHING PRIORITY LEVEL OF THE MAIN PROGRAM. 
INTERRUPT ACTIVITIES WILL AUTOMATICALLY BE ASSIGNED A 
HIGHER SWITCHING PRIORITY LEVEL THAN ALL NORMAL ACTIVITIES 
FOR THIS SPECIFIC CLASS OF PROGRAM (BATCH* DEMAND* ETC.) 

B - ACTIVITY IDENTIFICATION U-351 A LIMIT OF 35 ACTIVITIES 
MAY BE REGISTERED WITH AN IDENTITY AT ANY ONE TIME), IF 
THIS FIELD IS BLANK THE ACTIVITY IS REGISTERED WITHOUT AN 
IDENTITY. AN UNLIMITED NUMBER OF ACTIVITIES WITHOUT 
IDENTITIES MAY BE REGISTERED. 

C - AMOUNT OF CR WHICH MUST BE SAVED* (0 s BU* AO THRU A5* 
AND Rl THRU R3I 1 = ALL A* B* AND R REGISTERS WITH THE 
EXCEPTION OF RO), THE SET OF CONTROL REGISTERS CHOSEN 
WILL REMAIN WITH THE ACTIVITY THROUGHOUT THE LIFE OF THE 
ACTIVITY. UPON INITIALLY RECEIVING CONTROL* THE SET OF 
CONTROL REGISTERS ASSIGNED TO THE PARENT PROGRAM WILL BE 
PASSED ON. 

D - ENTRY ADDRESS 

THE EXEC REFERENCE IS J 

L AO, PARAMETER-WORD 
ER FORKS 



UP-4144 



UNIVAC 1108 EXECUTIVE 
PROGRAMMER'S REFERENCE 



SECTION: 



8.2.2, TIMED ACTIVITY REGISTRATION 

THE TFORKS FUNCTION REGISTERS A TIMED ACTIVITY, THE TIMED 
REGISTRATION IS IDENTICAL TO THE UN-TIMED FUNCTION WITH THE 
EXCEPTION THAT AN ADDITIONAL PARAMETER MUST BE SUPPLIED IN CONTROL 
REGISTERf Al* GIVING THE INCREMENT OF TIME IN MILLISECONDS TO 
DELAY INITIATION OF THE ACTIVITY, 

THE EXEC REFERENCE IS; 

L AOr PARAMETER-WORD 
ER TFORKS 

8.2. 3, ACTIVITY DELETION 

ANY ACTIVITY MAY DELETE ANY OTHER ACTIVITY BY REFERENCING THE 
FUNCTION, ADLT$. CONTROL REGISTER* AO* MUST BE LOADED WITH THE 
EXEC IDENTITY OF THE ACTIVITY WHICH IS TO BE DELETED, THE EXEC 
IDENTITY OF AN ACTIVITY IS RETURNED IN CONTROL REGISTER, AO AFTER 
REGISTERING THE ACTIVITY. 

UPON INITIATION OF THIS FUNCTION ALL WORK PERTAINING TO THIS 
ACTIVITY IS REMOVED FROM ALL EXEC WORK QUEUES. THE EXEC REFERENCE 

is: 

L AOrEXEC ACTIVITY IDENTIFICATION 
ER ADLTS 

8,2, <t. WAIT CONDITIONS 

USING THIS FUNCTION, THE SUBPROGRAM MAY WAIT UNTIL ANY NUMBER 
OF OTHER ACTIVITIES OF THIS SET ARE DEACTIVATED BEFORE IT IS GIVEN 
CONTROL. A »CONDITIONt MASK MUST BE SUPPLIED IN CONTROL REGISTER* 
AO, THIS MASK IS APPLIED AGAINST THE SUBPROGRAM CONTROL WORD BY 
THE DISPATCHER. THEREFORE IF ACTIVITIES X AND «f MUST BE COMPLETED 
BEFORE AN ACTIVITY MAY GAIN CONTROL* AO WOULD BE LOADED WITH AN 22 
(OCTAL)* AND BITS 1 AND «* WOULD BE MASKED ON THE SUBPROGRAM 
CONTROL WORD. 

THE EXEC REFERENCE IS: 



L A0*CONDITION~MASK 
ER AWAIT$ 
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8,3, TERMINATION 

8.3.1. THE EXIT FUNCTION 

THE FINAL EXIT TO EXEC OR THE TERMINATION OF ANY ACTIVITY MAY 
BE THE EXIT FUNCTION, THE EXEC DELETES THE ACTIVITY AND CHECKS 
FOR THIS BEING THE LAST* IF ALU ACTIVITIES HAVE BEEN DELETED* THE 
PROGRAM IS TERMlNATEDt 

THE EXEC REFERENCE IS; 

ER EXITS 

IF ANY ASYNCHRONOUS I/O HAS BEEN ISSUED BY THE EXITING ACTIVITY* 
THE I/O REQUESTS ARE DELETED FROM THE CHANNEL QUEUE OR* IF BEING 
CURRENTLY SERVICED* ARE STOPPED AT THE FIRST POSSIBLE BREAK POINT. 
NO FURTHUR UPDATING IS DONE FOR THE I/O REQUESTS AND NO I/O 
INTERRUPT ACTIVITIES ARE REGISTERED FOR THE BYPASSED REQUESTS, 

8.3.2. THE ABORT FUNCTION 

THE ABORT FUNCTION IS AN EXIT INDICATING THAT THE ACTIVITY IS 
ENDING IN AN ERROR CONDITION, ALL CURRENT ACTIVITIES ARE 
TERMINATED* AND THE ABORT FLAG FOR THE RUN IS SET. THE EXEC 
REFERENCE IS: 

ER ABORTS 

8.3.3. THE ERR EXIT 

THE ERR FUNCTION SETS THE f ERR MODE' CONDITION. IF THE WORKER 
HAS ESTABLISHED AN 'ERR MODE' ROUTINE* CONTROL WILL BE RETURNED TO 
IT, OTHERWISE, STANDARD 'ERR MODE' ACTION WILL OCCUR* FOR 
INFORMATION ON THE STANDARD 'ERR MODE' ACTION REFER TO THE PROGRAM 
CONTINGENCY PARAGRAPH IN THE SUPERVISIOR CHAPTER, 

THE EXEC REFERENCE IS? 
ER ERRS 

8,<*. FILE SUPERVISION 

SEVERAL ENTRANCES INTO THE EXEC ARE PROVIDED FOR FILE 

supervision: 

bjoins - buffer pool expansion 

blocks - block buffering package entry 

bpools - buffer pool setup 

cadds - communications buffer pool addition 

cgets - communications buffer pool removal 
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CPOOLS - COMMUNICATIONS BUFFER POOL SETUP 

DITEM$ - DIRECTORY ITEM RETRIEVAL 

FACIL$ - FACILITY DETERMINATION 

TINTLS - TAPE REEL NUMBER SET INITIALIZATION 

TSWAPS - TAPE SWAPPING 

A SUMMARY DESCRIPTION OF EACH FOLLOWS, FOR ADDITIONAL 
INFORMATION REFER TO THE CHAPTERS ON FILE CONTROL SYSTEM AND DATA 
HANDLING, 

8,4.1, BUFFER POOL EXPANSION 

THE BJ0IN$ FUNCTION PROVIDES THE MEANS FOR ADDING A CORE AREA 
TO A PREVIOUSLY ESTABLISHED BUFFER POOL* A TWO WORD PACKET MUST 
BE PROVIDED TO IDENTIFY THE AREA AS FOLLOWS; 



35 


17 00 


I NOT USED 


JADDR OF INIT CONTROL PACKET : 


JLENGTH OF ADDITIONAL AREA 


J ADDRESS OF ADDITIONAL AREA : 



THE ADDRESS OF THIS PACKET MUST BE IN REGISTER AO WHEN THE 
EXECUTIVE IS ENTERED. 

THE EXEC REFERENCE IS; 

L AOr PACKET ADDRESS 
ER BJOINS 

8.4.2, BUFFER POOL SETUP 

THE BPOOL$ FUNCTION PROVIOES THE MEANS FOR THE INITIAL SETUP 
OF A BUFFER POOL AT PROGRAM EXECUTION T*ME. IT SHOULD BE NOTED 
THAT A BUFFER POOL CAN ALSO BE CREATED BY THE SYSTEM PROCEDURE 
BSGPUL IF THE MAIN STORAGE AREA FOR THE BUFFER POOL CAN BE 
ALLOTTED BY ASSEMBLY TIME. 

THE BP00L5 FUNCTION REQUIRES A TWO WORD PACKET AS FOLLOWS TO 
DEFINE THE AREA. 



35 


17 


00 


; BUFFER SIZE 


; ADDRESS OF FIRST BUFFER 


• 


: NOT USED 


J LENGTH OF CORE AREA 


i 
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the address of the packet must be in register a0 when the 
executive is entered, 

the exec reference is; 

l a0» packet address 
er bpools 

8,*f,3, communications buffer pool addition 

the cadd$ Function provides the means for returning buffers to 
the previously established character oriented buffer pool from 
which the buffers had been removed, a two word packet must be 
provided to identify the buffers as follows; 



35 


17 00 


01 S NUMBER TO BE ADDED 


; EXEC LINKING VALUE FOR POOL 5 


02 : NOT USED 


; ADDRESS OF FIRST BUFFER ; 



THE ADDRESS OF THE PACKET MUST BE IN REGISTER AO WHEN THE 

executive is entered, 

THE EXEC REFERENCE ISS 

L AO* PACKET ADDRESS 
ER CADDS 

8, <*,<*, COMMUNICATIONS BUFFER POOL REMOVAL 

THE CGET$ FUNCTION PROVIDES THE MEANS FOR REMOVING BUFFERS FROM 
A PREVIOUSLY ESTABLISHED CHARACTER ORIENTED BUFFER POOL FOR 
SPECIFIC USE OF THOSE BUFFER AREAS BY THE REQUESTOR WITH THE 
ASSURANCE THAT ALL OF THE BUFFERS REMOVED WILL NOT BE USED BY ANY 
OTHER PORTION OF THE OPERATING SYSTEM, REGISTER AO IS TO CONTAIN 
THE FOLLOWING INFORMATION WHEN THE EXECUTIVE IS ENTERED. 



35 


17 00 


5 NUMBER TO BE REMOVED 


I EXEC LINKING VALUE FOR POOL J 



THE EXEC REFERENCE IS; 

L AOf PARAMETER WORD 
ER CGET$ 
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8,<+,5, COMMUNICATIONS BUFFER POOL SETUP 

THE CPOOLS FUNCTION PROVIDES THE MEANS FOR THE INITIAL SETUP OF 
A CHARACTER ORIENTED BUFFER POOL WITH THE APPROPRIATE LINKAGE FOR 
USE BY THE REAL-TIME INTERRUPT PROCESSING ROUTINES, THE CPOOLS 
FUNCTION REQUIRES A TWO WORD PACKET AS FOLLOWS TO DEFINE THE 
BUFFER AREA, 



35 ZZ 17 


00 


01 J BUFFER SIZE (CHAR) I METHOD I ADDRESS OF FIRST BUFFER 


• 

• 


02 J NOT USED ; LENGTH OF AREA TO BE USED 


J 



METHOD IS THE FLAG TO INDICATE THE DESIRED BUFFER POOLING 
TECHNIQUE, THE ADDRESS OF THE PACKET MUST BE IN REGISTER AO WHEN 
THE EXECUTIVE IS ENTEREDt 

THE EXEC REFERENCE ISJ 

L AQ* PACKET ADDRESS 
ER CPOOLS 

8.4.6, directory item retrieval 

the master directory items for catalogued files currently 
assigned to the referencing run can be retrieved via the executive 
return dltemst a complete description of this linkage is given in 
the file referencing section of the file control system chapter, 

8.4.7, facility determination 

the facil$ function provides the means for determining the 
hardware description of 

a particular named file, the ao register is loaded with the 
address of a packet with the first two words containing the 
internal name of the file of concern, the remainder of the packet 
is supplied by the request, complete details are given in the 
file control system chapter. 

the exec reference is; 

l aor packet address 
er facils 

8.4.8, tape reel number set initialization 

the executive return tintl* can be used to reset the reel 
number index for a specified file to the first reel and cause load 
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MESSAGES TO BE ISSUED ACCORDING TO THE TYPE OF ASSIGNMENT (ONE OR 
TWO UNITS) AND CURRENT STATUS OF THE ASSIGNMENT. COMPLETE DETAIL 
FOR THIS FUNCTION IS GIVEN IN THE FILE CONTROL SYSTEM-FILE 
REFERENCING SECTION. 

8,«t,9, TAPE SWAPPING 

DURING THE COURSE OF A RUN THE USER CAN REQUEST RELOADING OF A 
UNIT BY THE CALLING SEQUENCE; 

LA A0*pKT ADDR 
ER TSWAPS 

WHERE THE PACKET ADDRESSED BY AO IS A TWO-WORD PACKET 
CONTAINING THE INTERNAL FILE NAME OF THE ASSIGNMENT TO BE SWAPPED. 
THE EXECUTIVE WILL REWIND THE CLOSED-OUT REEL WITH INTERLOCK IF 
NOT ALREADY DONE* SWITCH UNITS IF TWO DRIVES ARE INVOLVED IN THE 
ASSIGNMENT AND REQUEST MOUNTING OF THE NEXT REEL OF THE FILE, IF 
THE ASSIGNMENT HAS TWO PHYSICAL UNITS INVOLVED* THE TSWAPS ROUTINE 
WILL REQUEST MOUNTING AHEAD OF TIME FOR THE ALTERNATE UNIT. THE 
REEL NUMBER RESPONSE TO THE MOUNT MESSAGE IS NOT CONSIDERED FOR 
CATALOGUING UNTIL A SWAP IS MADE ONTO A UNIT| I.E.* THE OPERATOR 
CAN RESPOND TO THE MOUNT MESSAGE FOR UNIT 2 ANY TIME WHILE UNIT 1 
IS BEING REFERENCED* BUT IF A SWAP TO UNIT 2 DOES NOT OCCUR THE 
RESPONSE IS DISREGARDED. COMPLETE MOUNTING INSTRUCTIONS ARE GfVEN 
IN THE FILE CONTROL SYSTEM CHAPTER, 

RETURN TO THE USER AFTER REFERENCE TO TSWAP$ IS IMMEDIATE AND 
IN LINE, THE AO REGISTER IS SET NEGATIVE UPON RETURN IF THE FILE 
NAME IS NOT CURRENTLY ASSIGNED. THIS IS THE ONLY ERROR CONDITION. 

IT IS ESSENTIAL THAT THE TSWAP$ ROUTINE BE REFERENCED IF THE 
FILE IS TO BE CATALOGUED AND THE REEL NUMBERS ARE DESIRED IN THE 
DIRECTORY. OTHERWISE ONLY THE FIRST REEL NUMBER IS ENTERED IN THE 
MASTER DIRECTORY ITEM AND* EXCEPT WHEN NUMBERS APPEAR ON THE ASG 
STATEMENT* NO KNOWLEDGE IS AVAILABLE IN THE SYSTEM OF THE 
EXISTENCE OF MORE THAN ONE REEL (TWO IF TWO UNITS ARE ASSIGNED). 



8,5. REAL-TIME 



THE RT$ FUNCTION UPGRADES THE PROGRAM STATUS FROM NORMAL TO 
REAL-TIME IF THE ACCOUNT NUMBER WILL PERMIT SUCH ACTION. THIS 
FUNCTION ALSO PROVIDES A REAL-TIME ACTIVITY A MEANS OF CHANGING 
ITS SWITCHING PRIORITY LEVEL WITHIN THE REAL-TIME CLASS. THE USER 
MUST SUBMIT A SWITCHING LEVEL PRIORITY NUMBER (X-35) IN CR* AO. 
ACTIVITIES WHICH INITIATE FUNCTIONS ON COMMUNICATION (ESI) 
EQUIPMENT* MUST BE REGISTERED AS REAL-TIME IN ORDER TO RECEIVE THE 
PROPER RESPONSE. REAL-TIME PRIVILEGES INCLUDING TOP PRIORITY QN 
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THE SWITCHING CYCLE* I/O INITIATION? AND INTERRUPT HANDLING* A 
PROGRAM IN THE REAL-TIME MODE WILL BE PREVENTED FROM ENTERING THE 
SWAP CYCLE. 

THE NRT$ FUNCTION PROVIDES THE REAL-TIME ACTIVITY A MEANS 0£ 
ENTERING THE BATCH STATUS, THE »SWAP LOCK' INDICATOR IS REMOVED 
WHEN ALL ACTIVITIES FOR A PROGRAM HAVE ENTERED THE NORMAL BATCH 
MODE, 

THE EXECUTIVE REFERENCES ARE: 



AND* 



ER RT$ 



ER NRT$ 



8,6, REENTRANT ROUTINES 



A REENTRANT ROUTINE IS A ROUTINE CAPABLE OF PROCESSING 
REQUESTS FROM SEVERAL WORKER PROGRAMS CONCURRENTLY WITHOUT ANY 
INTERACTION BETWEEN THE REQUESTORS, THAT IS, THE REENTRANT 
ROUTINES PRESENT AN INTERFACE TO EACH REQUESTING PROGRAM SO AS TO 
APPEAR TO BE SERVICING ONLY THE REQUESTOR IN CONTROL AT ANY GlyEN 
POINT IN TIME, TO ACCOMPLISH THIS, A REENTRANT ROUTINE MAY 
CONTAIN ONLY AN IBANK AREA AND MAY STORE ONLY WITHIN THE DBANK OF 
THE WORKER PROGRAM, 

TWO ENTRANCES ARE PROVIDED INTO THE EXECUTIVE FOR REENTRANT 
ROUTINE CONTROL, 

8,6,*, REENTRANT ENTRY 

THE EXECUTIVE REQUEST t LINKS' PROVIDES THE WORKER PROGRAM' WITH 
THE MEANS OF LINKING TO A REENTRANT ROUTINE, WHEN THE EXECUTIVE 
IS ENTERED , REGISTER AO MUST CONTAIN THE NAME OF THE REENTRANT 
ROUTINE, IF THE ROUTINE IS NOT IN CORE* IT IS LOADEDf AND THE 
PROPER LIMITS ARE CONSTRUCTED FOR THE ROUTINE WHEN USED FOR THIS 
PARTICULAR WORKER PROGRAM, THE IBANK OF THE REENTRANT ROUTINE AND 
THE DBANK OF THE WORKER PROGRAM ARE USED IN SETTING THE BASE 
REGISTER FOR THE REENTRANT ROUTINE CONTROL. 

ALL REENTRANT ROUTINES WHICH ARE TO BE AVAILABLE TO THE WORKER 
PROGRAM BY THE EXECUTIVE REQUEST 'LINK*', MUST BE IDENTIFIED AT 
SYSTEM GENERATION TIME, THE EXECUTIVE MAINTAINS A RECORD OF ALL 
REENTRANT ROUTINES IN USE AND ONCE A REENTRANT ROUTINE IS LOADED, 
IT WILL REMAIN IN CORE EXCEPT FOR HIGHER PRIORITY SPACE 
REQUIREMENTS, 
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THE EXEC REFERENCE IS: 

L A0* REENTRANT ROUTINE NAME 
ER LINKS 

8.6.2. REENTRANT RETURN 

THE EXECUTIVE REQUEST* ULINK$* PROVIDES THE REENTRANT ROUTINE 
THE MEANS OF RETURNING CONTROL TO THE USER PROGRAM. THE BASE 
REGISTERS WILL BE ADJUSTED TO SATISFY THE WORKER PROGRAMS I-BANK 
AREA IN PLACE OF THE REENTRANT ROUTINES I-BANK. THE LOCKIN AREA 
WILL BE ALTERED TO INCLUDE THE WORKER PROGRAMS I-BANK AREA. 

THE EXEC REFERENCE IS J 

ER ULINK$ 



8.7. DYNAMIC FACILITIES 



CERTAIN FACILITIES MAY BE REQUESTED OR RELEASED BY AN 
EXECUTING PROGRAM THROUGH EXECUTIVE REQUESTS FUNCTIONS, 
PRIMARILY * THESE FUNCTIONS ARE: 

MCORES - REQUEST ADDITIONAL CORE 

LCORES - RELEASE UNNEEDED CORE 

CSF$ - GENERALIZED CONTROL STATEMENT ENTRANCE 

THE CSF$ FUNCTION MAY BE UTILIZED TO LINK TO THE CONTROL STATEMENT 
INTERPRETER FOR EXECUTION TIME REQUESTS. THE CSF* FUNCTION 
DESCRIPTION SHOULD BE REFERENCED FOR A COMPLETE DEFINITION OF THE 
LEGAL OPERATIONS THROUGH THE LINKAGE. 

8.7.1. REQUEST ADDITIONAL CORE 

A WORKER PROGRAM MAY REQUEST ADDITIONAL CORE BY LOADING THE 
HIGHEST RELATIVE ADDRESS REQUIRED (EITHER IBANK OR DBANK) IN 
REGISTER AO AND ENTERING THE EXECUTIVE VIA fMC0RE$». ADDITIONAL 
IBANK REQUESTS ARE RESTRICTED TO PREVIOUSLY RELEASED IBANK AREAS. 
CONTROL IS RETURNED TO THE WORKER PROGRAM WHEN THE REQUEST HAS 
BEEN SATISFIED. IF THE REQUEST CANNOT BE SATISFIED* AN »ERROR 
MODEt CONDITION WILL RESULT. POSSIBLE ERRORS ARE A REQUEST MAKING 
THE IBANK GREATER THAN 65536* OR AN EXTENSION WHICH REQUIRES MORE 
SPACE THAN PHYSICALLY AVAILABLE. 

IF THE ADDITIONAL CORE IS NOT IMMEDIATELY AVAILABLE* THE 
REQUESTING PROGRAM OR SUBPROGRAM IS SUSPENDED UNTIL THE AREA IS 
AVAILABLE. THIS COULD REQUIRE WAITING FOR THE COMPLETION OF 
SEVERAL PROGRAMS. IF THE REQUESTOR IS A REAL-TIME PROGRAM* OTHER 



UP-4144 



UNIVAC 1108 EXECUTIVE 
PROGRAMMER'S REFERENCE 



SECTION: 



12 



PROGRAMS WILL. BE SUSPENDED IN ORDER TO SATISFY THE REQUEST, 
REAL-TIME PROGRAMS SHOULD NORMALLY REGISTER UNIQUE ACTIVITIES FOR 
MAKING CORE REQUESTS f 

THE EXEC REFERENCE IS; 

L A0» HIGHEST ADDRESS NEEDED 
ER MCORES 

8.7.2, RELEASE OF UNNEEDED CORE 

CORE AREAS NO LONGER NEEDED BY THE WORKER PROGRAM MAY BE 
RETURNED TO THE AVAILABLE POOL BY LOADING REGISTER AO WITH THE 
MINIMUM ADDRESS REQUIRED IN EITHER THE IBANK OR DBANK AND ENTERING 
THE EXECUTIVE VIA tLCORES*. CONTROL WILL BE RETURNED TO THE 
WORKER PROGRAM WHEN THE REQUEST HAS BEEN SATISFIED, 

THE EXEC REFERENCE IS; 

L AOr MINIMUM ADDRESS REQUIRED 
ER LCORE$ 

8.7.3. CONTROL STATEMENT FORMAT REQUESTS«CSF$ 

THE EXEC FUNCTION, CSF$, PROVIDES THE USER WITH A MEANS OF 
LINKING TO THE CONTROL STATEMENT INTERPRETER ( CSI ) • THE IMAGE 
SUBMITTED MUST CONTAIN A CHARACTER STRING THAT IS IDENTICAL TO 
WHAT IT WOULD BE IF THE FUNCTION WERE SUBMITTED AS AN EXECUTIVE 
CONTROL STATEMENT IN THE INPUT STREAM, THE IMAGE IS ASSUMED TO BE 
•ONE- LINE OF VARIABLE LENGTH, AND THE CONTINUATION CHARACTER IS 
NOT USED, AS IT WAS IN THE CASE OF STREAM INPUT WHERE MULTIPLE 
LINES WERE ALLOWED, THE COMMAND PORTION OF THE STRING DICTATES 
THE FUNCTION TO BE CARRIED OUT BY CSF (PRIOR TO RETURN OF 
CONTROL), THE SAME AS IF THE CARD WERE IN THE INPUT STREAM, THE 
READER IS REFERRED TO THE SECTION ENTITLED 'EXECUTIVE CONTROL 
LANGUAGE! FOR THE FORMAT OF INPUT CONTROL STATEMENTS, 

THE CONTROL REGISTER AO MUST BE LOADED SUCH THAT THE RIGHT HALF 
CONTAINS THE IMAGE ADDRESS AND THE LEFT HALF CONTAINS THE CARD 
IMAGE LENGTH(NO. OF COMPUTER WORDS). IF THE LEFT HALF IS ZERO, 
SCANNING IS DISCONTINUED IF THE LAST ALLOWABLE SPECIFICATIONS 
FIELD IS DETECTED, OR BY THE TERMINATOR (SPACE-PERIOD-SPACE), 

CONTROL REGISTER AO WILL CONTAIN THE STATUS CODE WHEN CONTROL 
IS RETURNEO. IF THE STATUS CODE IS GREATER THAN OR EQUAL TO 20, 
THE ACTIVITY IS TERMINATED AND THE STATUS CODE IS NOT OBSERVED BY 
THE EXECUTING PROGRAM UNLESS AN ERROR TERMINATION INTERRUPT 
ACTIVITY IS CALLED FOR, THE STATUS CODES ARE AS FOLLOWS: 
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OCTAL 
CODE 

00 
20 
23 



THE REQUEST HAS BEEN COMPLETED NORMALLY, 

THE REQUEST HAS A SYNTAX (FORMAT) ERROR, 

THE ADDRESS SPECIFIED IN THE AO REGISTER IS NOT WITHIN 
THE PROGRAM LIMITS, 



THE EXEC REFERENCE IS CSF$* WITH THE IMAGE ADDRESS AND 
LENGTH(OPTIONAL) IN CONTROL REGISTER* A0 t 

ONLY A RESTRICTED SET OF COMMANDS (FUNCTIONS) ARE ALLOWED VIA 
THE CSF$ REFERENCE, THESE ARE LISTED BELOW, 



QSTART 

QASG 

©USE 

OCAT 

OFREE 

QLOG 

QQUAL 

OSYM 



SCHEDULE AN INDEPENDENT RUN, 
ASSIGN A FILE AND ITS I/O DEVICE 
ASSOCIATE FILE WITH EXTERNAL NAME, 
CATALOGUE A FILE 

DEASSIGN A FILE AND ITS I/O DEVICE 
MESSAGE TO LOG FILE 
FILE QUALIFICATION 
QUEUE FILES 



AN EXAMPLE OF THE U5E OF THE QASG COMMAND VIA THE CSF$ 
REFERENCE IS 5 

A) ASSUME THE USER WISHES TO ASSIGN A TEMPORARY FASTBAND 
SCRATCH FILE* NAME IT »FILE»* AND RESERVE Z GRANULES, 

B) THE IMAGE TO SUBMIT COULD BE 



I ADD :«ASGrT; 
5 FILE*: 

xffZ , ; 



WHICH IS A THREE WORD IMAGE AT ADDRESS 'IADD', 
IN THIS CASEf THE PERIOD STOPS THE SCANNING. IF FOUND 
IN THE CONTROL STREAM* THIS STATEMENT WOULD APPEAR AS 

QASG*T FILE*F*2 . 



C) TO CAUSE THE ASSIGNMENT* CONTROL REGISTER AO WOULD BE 
LOADED WITH tlADD* PRIOR TO THE ER INSTRUCTION 
REFERENCING CSF$. 
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8,8, ERROR INTERRUPTS 

THE EXECUTIVE PROVIDES A WORKER PROGRAM WITH THE MEANS OF 
PROCESSING CERTAIN INTERRUPTS THAT CAN OCCUR DURING THE EXECUTION 
OF THE PROGRAM. THROUGH UTILIZATION OF THE APPROPRIATE EXECUTIVE 

request function* a worker program can direct control to a 
specified routine upon the occurrence of a particular interrupt, 
however* since the user provided interrupt processing routine 
could also produce a similar error condition* or other activities 
could produce the error* the executive must impose some 
restrictions on error interrupt processing. these restrictions 
follow: 

x) the routine must be coded such that the interrupted 
address can be stored in the lower half of the first 
word and control passed to the second word. 

2) the first word of the interrupt processing routine 
must be zero before control can be passed to it. 
it is therefore the responsibility of the routine 
to clear the first word when another interrupt can 
be processed. if an interrupt occurs and the first 
word of the routine is not zero* the executive will 
delay the processing of the interrupt until the 
routine can be entered. 

3) if an interrupt is received and the interrupt 
routine is in use by another activity* a time counter 
is incremented for this activity and a check is made 
against a maximum number of returns to this activity 
since it was prevented from gaining control, if the 
maximum count is exceeded* indicating a program 
loop* an error message is recorded in the run log 
and termination procedures begin for the program. 

if the maximum count has not been exceeded* the 
activity is chained to a ttlmed' registration and 
control is returned to the dispatcher • 

to direct control to a specified interrupt processing routine* 
register ao must contain the address of the first word of the 
routine and the appropriate executive reference made. if the 
address of the interrupt routine is loaded as a zero standard 
action will occur. the recognized executive requests functions 
for control of error interrupt processing are as follows; 

iopr$ - illegal operation 

ifof$ .- floating point overflow 

ifuf$ - floating point underflow 

idof$ - divide overflow 

igdms - guard mode 

irst$ - restart 

ierr$ - 'err mode' entry 
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PAGE: 



IABT$ - ABORT ENTRY 
TINTS - CONSOLE INTERRUPT 
I ALL$ - ALL EXCEPT RESTART 

IF THE EXECUTIVE HAS NOT BEEN REFERENCED FOR THE HANDLING OF 
THE INTERRUPT, STANDARD SYSTEM ERROR ACTION OCCURS, ADDITIONAL 
INFORMATION IS GIVEN IN CHAPTER 7 UNDER INTERRUPT PROCESSING, 
PROGRAM CONTINGENCY, 



8,9, INPUT/OUTPUT 



BECAUSE OF THE COMPLEXITIES AND THE MULTITUDE OF OPTIONS IN 
REQUESTING INPUT /OUTPUT FUNCTIONS, NO ATTEMPT TO DEFINE THEM WILL 
BE MADE IN THIS CHAPTER, DETAILED INFORMATION ON THE REQUIRED 
PROCEDURES FOR REQUESTING I/O CAN BE FOUND IN THE CHAPTER ON 
INPUT/OUTPUT DEVICE HANDLERS, 



8U0. CONSOLE COMMUNICATIONS 



A WORKER PROGRAM MAY INITIATE CONSOLE COMMUNICATIONS BY ENTERING 
THE EXECUTIVE THROUGH THE •COM$» EXECUTIVE REQUEST FUNCTION, TWO 
TYPES OF CONSOLE COMMUNICATIONS MAY BE INITIATED - TYPE OR TYPE 
AND READ, THE TYPE FUNCTION IS USED WHEN NO OPERATOR REPLY IS 
REQUIRED, THE TYPE AND READ FUNCTION REQUIRES AN OPERATOR 
RESPONSE, 

TO ACTIVATE THE CONSOLE, THE WORKER PROGRAM MUST SUPPLY A A 
CONTROL PACKET OF THE FORM: 



35 



30 



24 



16 



00 



s : c 

MCC 
ICC 



NCI 
TYPE ADDRESS 
READ ADDRESS 



where; 



s 
c 

NCI 
MCC 



STATUS CODE 

CONSOLE CLASSIFICATION NUMBER 

THE NUMBER OF CHARACTERS RECEIVED 

AS INPUT ON A TYPE AND READ FUNCTION 

THE NUMBER OF CHARACTERS IN THE 

OUTPUT MESSAGE TEXT 
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TYPE ADDRESS 

ICC 

READ ADDRESS 



THE ADDRESS OF THE FIRST WORD OF THE 
OUTPUT MESSAGE TEXT 

THE NUMBER OF CHARACTERS EXPECTED AS 
INPUT ON A TYPE AND READ FUNCTION 
THE ADDRESS OF THE FIRST WORD OF THE 
BUFFER TO RECEIVE THE OPERATOR 
RESPONSE ON A TYPE AND READ FUNCTION 



WHEN THE LAST WORD IN THE PACKET IS EQUAL TO ZERO* A TYPE 
FUNCTION IS INITIATED. A TYPE AND READ IS SPECIFIED BY ENTERING 
THE REQUIRED FIELDS IN THE LAST WORD, THE ADDRESS OF THE PACKET 
MUST BE IN REGISTER AO WHEN THE EXECUTIVE IS ENTERED. 

THE EXEC REFERENCE IS* 

L AOfPACKET ADDRESS 
ER COM$ 

ADDITIONAL INFORMATION ON THE USE OF THE CONSOLE CAN BE FOUND IN 
THE CHAPTER ENTITLED 'OPERATOR COMMUNICATIONS'. 

8.11. SYMBIONT CONTROL 

SIX FUNCTIONS ARE AVAILABLE FOR CONTROLLING THE SYMBIONT 
INTERFACE ROUTINES: 

PRINTS - SYSTEM INITIATED PRINT FILE 
PRNTA$ - ALTERNATE PRINT FILE 
PUNCHS - SYSTEM INITIATED PUNCH FILE 
PNCHAS - ALTERNATE PUNCH FILE 
READS • ENTRY FOR READING CONTROL STREAM 
READAS - ALTERNATE READ ENTRY FOR SYMBIONT CONTROLLED 
DEVICES 

DETAILED INFORMATION ON THE CONSTRUCTION OF THE CONTROL PACKETS 
AND THE CODING CONVENTIONS REQUIRED FOR CALLING THESE FUNCTIONS 
CAN BE FOUND IN THE CHAPTER ON SYMBIONTS, 



8.12, CHECKPOINT/RESTART 



THE FOLLOWING IS A SUMMARY DESCRIPTION OF THE CHECKPOINT/RESTART 
FUNCTIONS, A DETAILED DESCRIPTION CAN BE FOUND IN THE 
CHECKPOINT/RESTART PARAGRAPH IN THE SUPERVISOR CHAPTER, 
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8.12.1. CHECKPOINT 

WHEN A WORKER CAULS FOR A CHECKPOINT, ALL INFORMATION REGARDING 
THE STATUS OP HIS RUN IS SAVED ON A SPECIFIED TAPE FILE OR ON 
FASTRAND (CALLED BY FILENAME »FSO, THIS RUN CAN BE REINITIATED 
FROM THIS POINT AT A LATER TIME. IF A 'P' OPTION IS SPECIFIED* 
INFORMATION REGARDING THIS CHECKPOINT WILL BE TYPED ON THE 
CONSOLE, IF A tji OPTION IS SPECIFIED, THE RUN WILL BE 
TERMINATED! IF NOT SPECIFIED* CONTROL WILL BE RETURNED TO THE 
WORKER AFTER CHECKPOINT. 

EXEC REFERENCE IS MADE BY THE PROCEDURE CALL: 

CKPT tFILENAME* f 'OPTIONS' 

WHICH WILL GENERATE THE ER REQUEST. THE PROCEDURE WILL LOAD A0 
WITH AN ENTRY CODE, 

8.12.2. RESTART 

A WORKER MAY CALL FOR A RESTART OF A RUN IF HE HAS TAKEN A 
RESTART PREVIOUSLY. IF A RUN RESTARTS ITSELFf IT WILL BE 
TERMINATED AND REINITIATED AT THE CHECKPOINT SPECIFIED. IF IT 
RESTARTS ANOTHER RUN, A START SITUATION WILL OCCUR, 

EXEC REFERENCE IS MADE BY THE PROCEDURE CALL; 
RSTRT 'FILENAME* fCKPT8,»P» 
WHICH WILL GENERATE THE ER REQUEST, 



8,13, MISCELLANEOUS 



8,13,1, UNLOCK 

IN ORDER TO ALLOW AN INTERRUPT ACTIVITY TO REDUCE ITS PRIORITY 
IN THE ABSENCE OF ANY OTHER ER TO BE DONE THE ER UNLCK$ CAN BE 
USED. THE PRIMARY INTENT OF THE INTERRUPT ACTIVITY IS TO ALLOW A 
SHORT DURATION USER ROUTINE TO RECEIVE CONTROL AT A HIGH PRIORITY 
TO SU8MIT SUBSEQUENT I/O REQUESTS FOR A GIVEN FILE. PROLONGED 
EXECUTION AT THIS HIGH LEVEL NEGATES ANY BENEFIT HENCE THE USER 
SHOULD USE THE UNLCKS FUNCTION BEFORE GOING INTO A LENGTHY COMPUTE 
LOOP, 
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8.13.2. OPTION UTTER RECOVERY 

THE OPTXON LETTERS ON THE OXqT CONTROL STATEMENT INITIATING A 
PROGRAM ARE MADE AVAILABLE BY CALLING EXECUTIVE REQUEST FUNCTION 
•OPTS'. WHEN CONTROL IS RETURNED* THE OPTION LETTERS WILL BE 
ENCODED INTO REGISTER A0| I.E.* IF THE LETTER Z IS PRESENT* BIT 
WOULD BE SET! IF THE LETTERS A AND B ARE PRESENT* BITS 24 AND 25 
WOULD BE SET. 

THE EXEC REFERENCE IS J 

ER OPTS 

8.13.3. TIME AND DATE 

THE EXECUTIVE FUNCTION *DATE$» SUPPLIES THE USER WITH THE 
CURRENT DATE IN FIELDATA DECIMAL CODE IN REGISTER AO. THE CURRENT 
TIME IN FIELDATA DECIMAL CODE IS SUPPLIED IN REGISTER Al. THE 
FORMAT OF REGISTER AO IS: 



35 




24 


23 




XZ 


XX 




00 


• 
• 


A 


J 


\ 


B 


« 




c 


5 



WHERE* 



A - MONTH U=%MN* 2=FEB* ETC.) 

B - DAY OF THE MONTH 

C - YEAR (LAST TWO DIGITS OF THE YEAR) 



THE FORMAT OF REGISTER AX IS? 
35 24 23 



XZ XX 



00 



WHERE* 



D - HOURS (00 - 24) 
E - MINUTES (00 • 60) 
F - SECONDS (00 - 60) 



THE EXECUTIVE FUNCTION f TIMES' SUPPLIES THE USER WITH THE TIME 
OF DAY IN MILLISECONDS IN REGISTER AO. 

8.13.4. READ PROGRAM CONTROL TABLE 

INFORMATION STORED IN THE PROGRAM CONTROL TABLE COLLECTED BY 
THE EXECUTIVE FOR RUN CONTROL IS AVAILBLE WITHIN A PROGRAM USING 
THE REQUEST* PCTS. THE FORM IS; 
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L 
ER 



AOt (NfA) 
PCT$ 



WHERE »N* WORDS ARE MOVED BY THE EXECUTIVE TO THE LOCATION 'A' 
IN THE PROGRAM, THE FIRST WORD CONTAINS THE KUN IDENTIFICATION 
IN FIELDATA CODE. 



8,13.5. SNAPSHOT DUMPS 

A SNAPSHOT DUMP OF THE CONTENTS OF SELECTED CONTROL REGISTERS 
AND MAIN STORAGE CAN BE OBTAINED USING THE REQUEST 'SNAPS?. THE 
EXECUTIVE REQUEST IS CODED: 

L*U AOfPKT ADDR 
ER SNAPS 

WHERE THE PACKET HAS THE FORM; 



35 32 




17 


00 


• 
• 




SNAPSHOT IDENTIFIER 


I 


:x:a:k: 


LENGTH 


: ADDRESS 


I 



THE SNAPSHOT IDENTIFIER IS A SIX CHARACTER FIELDATA WORD USED 
TO IDENTIFY THE SNAPSHOT. THE TIME AND DATE WILL ALSO BE PRINTED 
ON THE IDENTIFICATION LINE. 

»X»»'A»» AND 'R' ARE ONE BIT FIELDS WHICH WHEN SET TO ONE CAUSE 
THE DESIGNATED CONTROL REGISTERS TO BE PRINTED. 'LENGTH' AND 
•ADDRESS* DEFINE A MAIN STORAGE AREA TO BE DUMPEDt 

8.13,6. THE CONDITION WORD 



8.13.6.1. SET 

THE EXEC FUNCTION* SETCs, PLACES(SETS) THE CONTENTS OF THE 
LOWER THIRDtBITS 11-00) OF CONTROL REGISTER AO IN THE 
CORRESPONDING THIRD OF THE RUN 'CONDITION* WORD. THIS FUNCTION IS 
SIMILAR TO THAT OF THE OSETC CONTROL STATEMENT , EXCEPT THAT THERE 
IS NO CHOICE OF J-DESIGNATORS, 

8.13.6.2, RETRIEVE 

THE EXECUTIVE FUNCTION 'CONDS' RETRIEVES THE CONDITION WORD AND 
MAKES IT AVAILABLE TO THE USER IN REGISTER AO. THIS FUNCTION %S 
SOMEWHAT SIMILAR TO THE ©TEST CONTROL STATEMENT IN THAT A DECISION 
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CAN BE MADE ON THE BASIS OF WHAT IS FOUND IN THE CONDITION WORDt 
THIS DOES NOT IMPLY* HOWEVER * THAT THE 'CONDS' FUNCTION ITSELF 
PROVIDES ANY TESTING CAPABILITIES, 

8.13.7. SEGMENT LOADING 

THE LOADS FUNCTION PROVIDES THE WORKER PROGRAM A MEANS OF 
LOADING SEGMENTS OF ITSELF t THE SEGMENT NUMBER IS LOADED IN CR AO 
AND THE RETURN ADDRESS IS LOADED IN CR Al BEFORE THE REQUEST IS 
MADE. IF Al IS ZERO, CONTROL IS RETURNED TO THE NEXT INSTRUCTION 
OF THE PROGRAM. IF A RELOCATABLE SEGMENT IS TO BE LOADED r CR A2 
MUST BE LOADED WITH THE ADDRESS WHERE THE SEGMENT IS TO BE LOADED* 

THE EXECUTIVE REQUEST IS CODED; 

L*U AQ* SEGMENT NUMBER 
L»U AlfRETURN ADDRESS 
ER LOAD$ 



8.14. SUMMARY 



TABLE 6il SUMMARIZES THE EXECUTIVE REQUESTS RECOGNIZED BY THE 
EXECUTIVE SYSTEM. THE TABLE CLASSIFIES ER FUNCTIONS AS TO WHETHER 
THEY ARE IMMEDIATE* ASYNCHRONOUS! OR SYNCHRONOUS, 



FUNCTION TYPE DESCRIPTION 



CROSS REFERENCE 



ABORTS 



I ABORT EXIT 



ADDS S ADD A FILE TO RUN STREAM 
AWAITS I ACTIVITY WAIT 

6J0IN$ I BUFFER POOL EXPANSION 
BLOCKS S BLOCK BUFFERING PACKAGE 

ENTRY 
BPOOLS I BUFFER POOL SETUP 
CADDS I COMMUNICATIONS BUFFER 

POOL ADDITION 
CGETS I COMMUNICATIONS BUFFER 

POOL REMOVAL 
CKPTS S CALL FOR CHECKPOINT 
CONDS I RETRIEVE THE 

•CONDITION WORD 
CMARS A COMMUNICATION HANDLER* 

ACKNOWLEDGE AND RECEIVE 
CMDS A COMMUNICATION HANDLER , 

DIAL 



EXECUTIVE REQUEST 

FUNCTIONS 

SYMBIONTS 

EXECUTIVE REQUEST 

FUNCTIONS 

FILE CONTROL SYSTEM 

DATA HANDLING 

FILE CONTROL SYSTEM 
FILE CONTROL SYSTEM 

FILE CONTROL SYSTEM 

SUPERVISOR 
EXECUTIVE REQUEST 
FUNCTIONS 

INPUT/OUTPUT DEVICE 
HANDLERS 

INPUT/OUTPUT DEVICE 
HANDLERS 
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CMH$ 


A 


COMMUNICATION HANDLER* 
HANGUP 


INPUT/OUTPUT 
HANDLERS 


DEVICE 


CMIS 


A 


COMMUNICATION HANDLER * 
INPUT 


INPUT/OUTPUT 
HANOLERS 


DEVICE 


CMOS 


A 


COMMUNICATION HANDLER * 
OUTPUT 


INPUT/OUTPUT 
HANDLERS 


DEVICE 


CMS$ 


I 


COMMUNICATION HANDLER* 
INITIALIZE 


INPUT/OUTPUT 
HANOLERS 


DEVICE 


CMSAS 


A 


COMMUNICATION HANDLER* 
SEND AND ACKNOWLEDGE 


INPUT/OUTPUT 
HANDLERS 


DEVICE 


CMTS 


X 


COMMUNICATION HANDLER* 
TERMINATE 


INPUT/OUTPUT 
HANDLERS 


DEVICE 


CPOOLS 


X 


COMMUNICATIONS BUFFER 
POOL SETUP 


FILE CONTROL 


SYSTEM 


CSF$ 


S 


CONTROL STATEMENT 


EXECUTIVE REQUEST 






FORMAT ENTRY 


FUNCTIONS 




COM$ 


S 


CONSOLE COMMUNICATION 


OPERATOR 








ENTRANCE 


COMMUNICATIONS 


DATE$ 


X 


REQUEST DATE 


EXECUTIVE REQUEST 








FUNCTIONS 




DITEMS 


S 


DIRECTORY ITEM RETRIEVED 


FILE CONTROL 


SYSTEM 


ERRS 


X 


ERROR EXIT 


EXECUTIVE REQUEST 








FUNCTIONS 




EXITS 


X 


NORMAL EXIT 


EXECUTIVE REQUEST 








FUNCTIONS 




FACILS 


s 


FACILITY DETERMINATION 


FILE CONTROL 


SYSTEM 


FORKS 


I 


REGISTER ACTIVITY 


EXECUTIVE REQUEST 








FUNCTIONS 




IALLS 


X 


INTERRUPT ADDRESS CHANGE 


SUPERVISOR 




IDOFS 


X 


INTERRUPT ON 
DIVIDE OVERFLOW 


SUPERVISOR 




XERRS 


X 


INTERRUPT ON »ERR 
MODE* CONDITIONS 


SUPERVISOR 




IFOFS 


X 


INTERRUPT ON FLOATING 
POINT OVERFLOW 


SUPERVISOR 




IFUFS 


X 


INTERRUPT ON FLOATING 
POINT UNDERFLOW 


SUPERVISOR 




IINTS 


X 


CONSOLE INTERRUPT 


SUPERVISOR 




XOS 


A 


INPUT/OUTPUT FUNCTION 


INPUT/OUTPUT 
HANDLERS 


DEVICE 


IOARBS 


A 


INPUT/OUTPUT FUNCTION 
ON ARBITARY DEVICE 


INPUT/OUTPUT 
HANDLERS 


DEVICE 


IOAXIS 


A 


INPUT/OUTPUT FUNCTION ON 
ARBITARY DEVICE EXIT AND 
INTERRUPT ACTIVITY 


INPUT/OUTPUT 
HANDLERS 


DEVICE 


XOXS 


A 


INPUT/OUTPUT FUNCTION* 
INTERRUPT ACTIVITY 


INPUT/OUTPUT 
HANDLERS 


DEVICE 


XOPRS 


X 


INTERRUPT ON ILLEGAL 
FUNCTION 


SUPERVISOR 




XOWXS 


S 


INPUT/OUTPUT FUNCTION* 


INPUT/OUTPUT 


DEVICE 
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lows 


S 


10X1$ 


A 


LCORES 


S 


LINKS 


S 


LOADS 


s 


MCOREs 


s 


NRTS 


I 


OPTS 


I 


PCHCNS 
PCTS 


s 

I 


PRINTS 


s 


PRNCNS 
PRNTAS 


5 

s 


PUNCHS 


5 


PNCHAS 


S 


READS 


S 


READAS 


S 


RSTRTS 
RT$ 


s 
I 


SETCS 


I 


SNAPS 
TFORKS 


s 
I 


TIMES 


I 


TINTLS 


s 


TSWAPS 


s 


ULINKS 


s 


UNLCKS 


I 



INTERRUPT ACTIVITY' WAIT 
INPUT/OUTPUT FUNCTION AND 
WAIT FOR COMPLETION 
INPUT/OUTPUT FUNCTION t 
INTERRUPT ACTIVITY* EXIT 
RELEASE CORE 

REQUESTS TO LINK TO 
REENTRANT ROUTINE 
REQUEST FOR SEGMENT 
TO BE LOADED 
REQUEST ADDITIONAL CORE 

RELEASE REAL-TIME STATUS 

REQUEST OPTION LETTERS 

FROM XQT CARD 

PUNCH SYMBIONT CONTROL 

PROGRAM CONTROL TABLE 

REFERENCE 

SYSTEM INITIATED PRINT 

FILE ENTRY 

PRINT SYMBIONT CONTROL 

ALTERNATE PRINT FILE 

ENTRY 

SYSTEM INITIATED PUNCH 

FILE ENTRY 

ALTERNATE PUNCH FILE 

ENTRY 

ENTRY FOR READING CONTROL 

STREAM 

ALTERNATE READ ENTRY FOR 

SYMBIONT CONTROLLED DEVICES 

CALL FOR RESTART DUMP 

REQUEST REAL-TIME STATUS 

SET A VALUE IN THE 
•CONDITION' WORD 
SNAPSHOT DUMP 
TIMED ACTIVITY 
REGISTRATION 
REQUEST TIME OF DAY 
IN MILLISECONDS 
TAPE REEL NUMBER SET 
INITIALIZATION 
TAPE SWAPPING 

RETURN TO WORKER PROGRAM 
FROM REENTRANT ROUTINE 
REVERT TO NORMAL MODE 



HANDLERS 

INPUT/OUTPUT DEVICE 

HANDLERS 

INPUT/OUTPUT DEVICE 

HANDLERS 

EXECUTIVE REQUEST 

FUNCTIONS 

EXECUTIVE REQUEST 

FUNCTIONS 

AUXILIARY 

PROCESSORS 

EXECUTIVE REQUEST 

FUNCTIONS 

EXECUTIVE REQUEST 

FUNCTIONS 

EXECUTIVE REQUEST 

FUNCTIONS 

SYMBIONTS 

EXECUTIVE REQUEST 

FUNCTIONS 

SYMBIONTS 

SYMBIONTS 
SYMBIONTS 

SYMBIONTS 

SYMBIONTS 

SYMBIONTS 

SYMBIONTS 

SUPERVISOR 
EXECUTIVE REQUEST 
FUNCTIONS 
EXECUTIVE REQUEST 
FUNCTIONS 
EXECUTIVE REQUEST 
EXECUTIVE REQUEST 
FUNCTIONS 
EXECUTIVE REQUEST 
FUNCTIONS 
EXECUTIVE REQUESTS 

EXECUTIVE REQUEST 
FUNCTIONS 
EXECUTIVE REQUEST 
FUNCTIONS 
SUPERVISOR 
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WAITS 5 

WANYS S 



WAIT FOR COMPLETION OF 
SPECIFIC I/O 
WAIT FOR COMPLETION OF 
ANY I/O 



HANDLERS 

INPUT/OUTPUT DEVICE 
HANDLERS 

INPUT/OUTPUT DEVICE 
HANDLERS 



TABLE 8.X 
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9. SYMBIONTS 



9.1. GENERAL DESCRIPTION 



THE EXECUTIVE SYSTEM PROVIDES A COMPLEX OF ROUTINES CALLED 
SYMBIONTS WHICH INTERFACE THE PRIMARY UNIT RECORD EQUIPMENT OF THE 
1108 WITH THE USER, THESE DEVICE ROUTINES ARE AVAILABLE FOR ALL 
STANDARO TERMINALS, ON-SITE DEVICES INCLUDE CARD READERS/PUNCHES , 
PRINTERS, PAPER TAPE READER/pUNCH AND 1Q0*MS. REMOTE SITE 
TERMINALS ARE ACCOMODATED USING NORMAL COMMUNICATIONS SYSTEMS. 
DATA, TO AND FROM THESE DEVICES* IS BUFFERED USING MASS STORAGE TO 
PROVIDE AN EFFECTIVE LINKAGE TO THE ASYNCHRONOUS AND RELATIVELY 
SLOW DEVICES, THE ROUTINES WHICH INTERFACE DIRECTLY WITH THE USER 
ARE AVAILABLE THROUGH THE EXEC REQUESTS READS* PRINTS AND PUNCNS. 
FOR EACH THE USER SPECIFIES THE CORE AREA WHERE THE IMAGE IS, OR 
IS TO BE PLACED. A FILE IS AVAILABLE FOR ALL THREE PATHS* AND THE 
PROVISION IS MADE THROUGH DEFINITION BY THE USER OF OTHER FILES 
FOR THE CONSTRUCTION OF OTHER OUTPUTS AND INPUTS AS REQUIRED. AN 
OUTPUT CONTROL REQUEST IS ALSO AVAILABLE WHICH CAN BE USED TO 
PROVIDE CONTROL INFORMATION TO THE ROUTINES RELATED TO SPECIFIC 
OUTPUT DEVICES, THE OUTPUT CONTROL REQUEST ALSO PROVIDES THE 
ADDITIONAL FACILITY OF DIRECTING THE OPERATOR OF THE OUTPUT DEVICE 
SYNCHRONIZED WITH THE ACTIVITY OF THE DEVICE, PROVISION ALSO 
EXISTS TO SKIP OR BACKSPACE OVER PORTIONS OF THE OUTPUT FILES. 

THE READS, PRINTS AND PUNCH$ INTERFACE ROUTINES ARE CAPABLE OF 
MULTIPLE FILE OPERATIONS WITHIN ANY RUN. THE SYSTEM IS 
RESPONSIBLE FOR INITIATING ONE FILE FOR EACH INTERFACE ROUTINE, 
THE RUN INITIATING FILE<READ$>, THE SYSTEM PRlNT(PRINTs) AND 
PUNCH(PUNCHS) FILES. THESE ARE NECESSARILY DEFINED TO ALLOW THE 
VARIOUS SYSTEM COMPONENTS TO RECEIVE INPUT AND TO DISPLAY OUTPUT. 
THESE INTERFACE ROUTINES ARE SUPPLEMENTED WITH ADDITIONAL 
ENTRANCES TO FACILITATE MULTIPLE FILE SYmBIONT INPUT/OUTPUT 
OPERATIONS. 

DURING SYSTEM GENERATION, AN OUTPUT DEVICE OR CLASS OF DEVICES 
IS ASSOCIATED WITH EACH OF THE INPUT DEVICES (SEE SYSTEM 
GENERATION STATEMENTS m ASSOCIATED SYMBIONTS), THE LOCATION 0$ 
THE CONTROL INPUT FOR EACH RUN THEN DICTATES THE LOCATION OF THE 
PRIMARY PRINT OUTPUT DEVICE. THE OUSE STATEMENT PROVIDES A METHOD 
OF SELECTING AN ALTERNATE OUTPUT DEVICE FOR THE PRINT OR PUNCH 
FILES. IN GENERAL, ALL OF THE REMOTE TERMINALS WILL RECEIVE THEIR 
OUTPUT DIRECTLY, BUT WHERE VOLUME DICTATES OR A SUITABLE PRINTER 
IS NOT AVAILABLE* SOME OTHER REMOTE OUTPUT OR AN ON-SITE PRINTER 
COULD BE SELECTED. 
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INPUT TO THE SYSTEM IS SEPARATED ACCORDING TO ©RUN AND ©FILE 
STATEMENTS, EACH ©RUN ENCOUNTERED AND ITS SUCCEEDING STATEMENTS 
ARE USED TO GENERATE A *RUN FILE* TO BE SUBMITTED TO THE 
SCHEDULING ROUTINE, INFORMATION OF CONCERN TO THE COARSE 
SCHEDULER IS EXTRACTED FOR PRELIMINARY RUN SCHEDULING, THE INPUT 
SYMBIONTS MUST ALSO INTERPRET THE QDATA* ©END* ©FILE AND OENQF 
STATEMENTS TO PROVIDE UNRESTRICTED INPUT OF DATA FILES BETWEEN 
THESE TWO STATEMENTS. 

ALL FILES CREATED OR PROCESSED BY THE SYMBIONT COMPLEX ARE IN 
THE SYSTEM DATA FILE (SDF) FORMAT. ANY FILE EXISTING IN THIS 
FORMAT CAN BE DIRECTLY PROCESSED WITH THE INPUT INTERFACE ROUTINES 
AND/OR WITH THE OUTPUT SYMBIONTS, 

CATALOGUED FILES OR ELEMENTS ARE INSERTED INTO THE RUN FILE 
WHEN AN QADD CONTROL STATEMENT IS ENCOUNTERED BY THE READS 
ROUTINE. WHEN READS IS ENTERED AND AN ftiADD CONTROL STATEMENT IS 
FOUND* THE FIRST IMAGE OF THE FILE NAMED WILL BE TRANSFERRED TO 
THE REQUESTOR IN LIEU OF THE ©ADD, AN INTERNAL EXEC CALLING 
SEQUENCE TO PERFORM THE ©ADD FUNCTION IS PROVIDED FOR DYNAMIC riLE 
INSERTION. 

SYMBIONT OUTPUT FILES ARE SUBJECT TO VARIOUS CONTROL FUNCTIONS 
SUBMITTED BY AN INTERNAL CALLING SEQUENCE, THESE FUNCTIONS VARY 
ACCORDING TO THE OUTPUT DEVICE TYPE TO WHICH THE FILE IS BEING 
DIRECTED, AS THE CONTROL PARAMETERS ARE SUBMITTED THEY ARE PLACED 
INTO THE APPROPRIATE OUTPUT FILE* AND INTERPRETED WHEN THE FILE IS 
BEING PROCESSED, 

THE SYMBIONTS DESIGNED FOR USE WITH REMOTE DEVICES IN PARTI- 
CULAR ARE SELF-ADJUSTING, WHEN A NUMBER OF IMAGES ARE STACKED 
AWAITING TRANSMISSION* THE SYMBIONT AUTOMATICALLY PROVIDES A MASS 
STORAGE FILE FOR TEMPORARY STORAGE, ON THE OTHER HAND, WHEN ONLY 
A FEW ARE CURRENTLY IN TRANSIT* THE SYMBIONT SAVES THESE WITHIN 
THE CORE AREA AVAILABLE* DISPENSING THEM AS REQUIRED, WHEN AN 
OUTPUT FROM A DEMAND PROGRAM VARIES IN THE NUMBER OF LINES 
PRODUCED* THE SYMBIONT WILL ACCEPT AS MANY AS CAN BE GENERATED, 
IF ONLY ONE IMAGE IS PRODUCED* THE SYMBIONT DOES AN IMMEDIATE 
TRANSFER TO THE DEVICE, ACCORDING TO THE STORAGE AVAILABLE* A 
NUMBER OF LINES WILL BE HELD FOR IMMEDIATE OUTPUT, IF THIS LIMIT 
IS EXCEEDED* A BUFFER IS CONSTRUCTED AND A TEMPORARY STORE OCCURS, 

COMMUNICATION BETWEEN THE 1108 SYMBIONTS AND THE JL0(W OPERATES 
IN TWO MODES OF IMAGE HANDLING, THE ONE MODE TRANSFERS IMAGES IN 
THE FORMAT IN WHICH THEY ARE PRESENTED FROM THE USER, THIS IS 
DONE FOR ON-SITE 10Q<* OPERATIONS AND FOR THE REMOTE 100<» OPERATING 
WITH HIGH SPEED TRANSMISSION RATES, THE OTHER MODE OF OPERATION 
COMPRESSES THE IMAGES BY ELIMINATING REDUNDANT SPACE CHARACTERS 
PRIOR TO TRANSMISSION ACROSS SLOWER SPEED REMOTE LINES, THE 
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FOLLOWING TABLE IS A LIST OF THE FUNCTIONS ACCOMPANYING EACH TYPE 
OF 1108*1004 COMMUNICATION? 

ON-SITE REMOTE NON-COMP REMOTE COMP 



CARD READ (60) 


X 


X 


CARD PUNCH (80) 


X 


X 


PRINT 


X 


X 


CODE IMAGE READ (80) 


X 


X 


CODE IMAGE PUNCH (80) 


X 


X 


PAPER TAPE READ 


X 


X 


PAPER TAPE PUNCH 


X 


X 



THE SYMBIONT COMPLEX CONSISTS OF THE FOLLOWING iTEMSt 
It A MASTER CONTROL FOR ALL SYMBIONT OPERATIONS* 

INCLUDED ARE COMMON FUNCTIONS REQUIRED BY ALU VARIATIONS 
OF THE COMPLEX • 

2, CONTROL TABLES ARE CONSTRUCTED DYNAMICALLY WITH ITEMS 
FOR ALL ACTIVE DEVICES AND FILES* 

3, DEVICE ROUTINES* ONE FOR EACH OF THE HARDWARE DEVICES 
ATTACHED TO THE ilQ8t A SINGLE COPY IS BROUGHT IN WHICH 
HANDLES ALL DEVICES OF THE SAME CLASS, 

4, IMAGE/BLOCK BUFFER CONTROL WHICH HANDLES ALL THE 
BUFFERED FILES ON MASS STORAGE* 

5, INTERFACE ROUTINES WRITTEN IN A RE-ENTRANT MANNER TO 
DISPENSE INPUT IMAGES AND ACCEPT OUTPUT IMAGES FROM THE 
VARIOUS PROGRAMS AND THE EXEC. 

MANY OF THE CONTROLLED DEVICES ARE INITIATED AUTOMATICALLY BY 
THE EXEC AS REQUIRED, OTHERS REQUIRE OPERATOR INITIATION SINCE 
INFORMATION IS NOT AVAILABLE TO EXEC FOR EXAMINATION, ACTIVITY 
MAY ALSO BE INITIATED WITH THE QSYM CONTROL STATEMENT* 



9,2, READS 



RUN FILES GENERATED BY THE INPUT SYMBIONTS ARE AVAILABLE TO THE 
USER VIA THE READ$ ROUTINE, EACH REFERENCE TO READ$ RESULTS %H AN 
IMAGE TRANSMISSION TO THE REQUESTOR, THE IMAGES ARE EITHER TAKEN 
FROM THE SYMBIONT STORED RUN FILE OR ARE OBTAINED DIRECTLY FROM 
THE SYMBIONT, THE REQUIREMENT FOR ACCESSING DATA IN THIS MANNER 
IS THAT IT MUST FOLLOW THE EXECUTION CONTROL STATEMENT OF THE 
PROGRAM WHICH IS TO PROCESS THE DATA, IMAGE TRANSFERS ARE 
RESTRICTED TO NON-CONTROL CAROS ONLY, 

THE FOLLOWING LINKAGE IS USED TO OBTAIN AN IMAGE: 

ER READS 
NORMAL RETURN 
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REGISTER A0 CONTAINS? 

+ EOF f ADDRESS 

THE FIELD 'ADDRESS' IS THE LOCATION TO WHICH THE INPUT IMAGE IS 
TRANSFERRED, THE IMAGE IS TAKEN FROM THE IMAGE POOL TRANSFERRED 
TO t ADDRESS ♦# AND THE CONTROL WORD FOR THE IMAGE IS PLACED IN AO. 
CONTROL IS RETURNED TO THE ADDRESS FOLLOWING THE READS ENTRY. 

CONTROL IS RETURNED TO THE 'EOF' ADDRESS WHEN A CONTROL 
STATEMENT HAS BEEN ENCOUNTERED IN THE INPUT STREAM* AND AO IS SET 
TO A NEGATIVE VALUE, CONTROL IS ALSO GIVEN TO THE 'EOF' ADDRESS 
WHEN AN ©EOF CONTROL STATEMENT HAS BEEN ENCOUNTERED, IN THIS CASE 
AO IS SET TO THE ONE CHARACTER SENTINEL OF THE QEOF IMAGE. 

THE PROCEDURE 

R$EAD PKT 

GENERATES A TWO WORD CALLING SEQUENCE, THE FIRST WORD LOADS 
REGISTER AO FROM THE LOCATION 'PKT' AND THE SECOND WORD IS AN 'ER 
READS', 

THE LINKAGE TREADS CAN BE USED AS AN ALTERNATE TO THE READS 
REQUEST. ITS EFFECT IS THE SAME AS READS WHEN REFERENCING BATCH 
TERMINALS. FOR DEMAND TERMINALS TREADS PROVIDES THE ABILITY TO 
PRINT AT THE TERMINAL A SHORT REQUEST FOR AN INPUT IMAGE, THE 
REQUEST FORM ISS 

L AOfPKT ADDR 
ER TREADS 

WHERE tpKT ADDR' REFERS TO A TWO WORD PACKET CONTAINING THE 
PRINTS AND READS PARAMETERS: 



P S.N*OUT 

♦ EOF t ADDRESS 

THE ACTION THAT TAKES PLACE IS; 

'S' SPACING IS PERFORMED* IF A DEMAND TERMINAL, 

THE IMAGE AT 'OUT' OF LENGTH 'N' IS PRINTED. 

AN IMAGE IS ACCEPTED FROM THE INPUT DEVICE, 

IF THE IMAGE IS OIRECTED TO THE EXECUTIVE* IT IS ACTED 

UPON WHILE THE PROGRAM WAITS. SPACING AND THE 

PRINTOUT IS THEN RE-ISSUED AS A REQUEST FOR ANOTHER 

IMAGE FOR THE PROGRAM. 
AN IMAGE FOR THE PROGRAM IS THEN TRANSMITTED AS IN 

READS, 
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THE PRINTING IS SUSPENDED WHEN IMAGES ARE BEING TAKEN FROM AN 
©ADD FILE, 

9,2,1. ALTERNATE INPUT FILES (READAs) 

ASSIGNMENT OF SYMBIONT CONTROLLED INPUT DEVICES IS MADE 
AVAILABLE TO A RUN WITH THE ARBITRARY DEVICE UASG STATEMENT. THE 
OPERATING PROGRAM MAY EITHER USE THE DEFINED DEVICE SYMBIONT OR 
PROVIDE HIS OWN DEVICE HANDLER TO PERFORM THE INPUT OPERATION. 
WHEN USING THE SYMBIONT COMPLEX* INPUT IMAGES ARE OBTAINED FROM 
THE DEVICE THROUGH THE LINKAGE: 

ER READAS 

REGISTER AO CONTAINS THE ADDRESS OF THE PACKET: 

+ EOF 9 ADDRESS 
•FILE NAME' 

THE INTERNAL 'FILE NAME' MUST HAVE BEEN PREVIOUSLY ASSOCIATED 
WITH AN INPUT DEVICE PRIOR TO THE FIRST READAS REFERENCE, IF THE 
FILENAME HAS NOT BEEN DEFINED' THE PROGRAM IS PLACED IN THE 'ERR 
MODE', THE FIRST REFERENCE TO READAs INITIATES THE INPUT SYMBIONT 
AND CONTROL IS RETURNED UPON RECEIPT OF THE IMAGE. THE INPUT 
OPERATION IS CONTINOUS WITH INTERMEDIATE MASS STORAGE BUFFERING IN 
SDF FORMAT. 

EACH DEVICE TYPE HAS AN END OF INPUT SENTINEL WHICH 1$ DEFINED 
WITHIN THE SYMBIONT DEVICE HANDLERS. WHEN THE SENTINEL IS 
ENCOUNTERED BY THE SYMBIONT* THE INPUT DEVICE IS RELEASED AND THE 
'EOF' EXIT IS TAKEN BY READAS WHEN DETECTED. 

IN ADDITION TO THE END OF INPUT SENTINEL* THE ttCOL CONTROL 
STATEMENT AND ITS CORRESPONDING END SENTINEL ARE INTERPRETED IN 
THE ALTERNATE MODE, ALL OTHER CONTROL STATEMENTS ARE NOT 
INTERPRETED. 

THE PROCEDURE: 

RSEADA PKT ADDRESS 

GENERATES A TWO WORD CALLING SEQUENCE. THE FIRST WORD LOADS AO 
WITH THE LOCATION 'PKT ADDRESS' AND THE SECOND WORD IS AN 'ER 
READAS'. 



9,3. PRINTS 



ASSOCIATED WITH EACH RUN IS A PRINT FILE WHICH IS ESTABLISHED 
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BY THE COARSE SCHEDULER, THIS FILE CONTAINS THE PRINT OUTPUT 
GENERATED BY THE VARIOUS SYSTEM COMPONENTS AND THE USER PROGRAMS 
OF THE RUN. PRINTS TRANSFERS EACH IMAGE FROM THE USERtS AREA TO 
THE SYSTEM CONTROLLED IMAGE POOL. FROM THERE THE IMAGES ARE 
BUFFERED TO AN INTERMEDIARY STORAGE DEVICE* OR ARE PROCESSED 
DIRECTLY BY THE PRINT SYMBIONT. THE BATCH PROCEDURE IS FOR PRINTS 
TO BUFFER THE FILE TO MASS STORAGE * AND FOR THE SYMBIONT TO 
PROCESS THE FILE WHEN IT REACHES THE TOP OF THE QUEUEt WHEN 
MAGNETIC TAPE IS DEFINED AS THE REPOSITORY MEDIUM* THE FILE IS 
BUFFERED DIRECTLY TO THE TAPE UNIT. IN THE DEMAND MODE* THE FILE 
IS PROCESSED DIRECTLY BY THE SYMBIONT. THE FOLLOWING LINKAGE IS 
USED TO TRANSMIT A PRINT IMAGE: 

ER PRINTS 
NORMAL RETURN 

PRIOR TO ENTERING PRINTS* REGISTER AQ MUST BE LOADED WITH THE 
FOLLOWING WORD; 

P S*N*A 

WITH P DEFINED AS 

P FORM 12*6*18 

WHERE J 

A~ IS THE ADDRESS OF THE FIRST WORD OF THE 
PRINT IMAGE. 

N- IS THE NUMBER OF WORDS TO BE TRANSFERRED TO THE PRINT FILE 
BEGINNING AT LOCATION 'At. 

S~ IS THE NUMBER OF LINES TO BE SPACED BEFORE PRINTING THE 
IMAGE. FOR S=0* NO SPACING WILL OCCUR. WHEN S IS GREATER 
THAN THE NUMBER OF LINES REMAINING ON THE PRINTABLE PAGE* 
THE IMAGE WILL BE PRINTED ON LOGICAL LINE 1 OF THE 
FOLLOWING PAGE. 

THE ©USE STATEMENT PROVIDES THE MEANS TO ESTABLISH MASS-STORED 
PRINT FILE BREAKPOINTS OR TO RE-ASSIGN THE FILERS OUTPUT MEDIUM. 
WHENEVER THE SySTEM PRINT FILE IS REFERRED TO WITH THE QUSE 
STATEMENT* THE 'INTERNAL' NAME FIELD MUST BE SET TO •PRINTS*. 
BREAKPOINTS ARE ESTABLISHED FOR THIS FILE WHEN BOTH THE 'INTERNAL' 
AND 'EXTERNAL' FIELDS ARE SET TO 'PRINTS'. WHEN RE-ASSIGNING THIS 
FILE'S REPOSITORY MEDIUM TO THE 'EXTERNAL' FIELD (A FILENAME OTHER 
THAN PRINTS)* ONLY THOSE PRINT IMAGES GENERATED AFTER THE 
OCCURENCE OF THE ©USE STATEMENT IN THE CONTROL STREAM GO TO THE 
•EXTERNAL' DEVICE. IF 'EXTERNAL' IS A MAGNETIC TAPE ASSIGNMENT* 
THAT PORTION OF THE PRINTS FILE RESIDING ON TApE IS NOT ENTERED 
INTO THE SYMBIONT PRINT QUEUE* THE OSYM CONTROL STATEMENT IS 
REQUIRED TO QUEUE THE PRINT FILE WITH THE FILENAME SET TO THE 
'EXTERNAL' NAME OF THE ©USE STATEMENT. 
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the procedure: 
psrint pkt 

will generate a two word calling sequence referencing prints, the 
first word will load register ao from the address 'pkt»* followed 
by an 'er prints' • 

formatting of the packet is provided by the definition; 

PKT P St N* ADDRESS 

WHERE 'PKT* IS THE INSTRUCTION TAG REFERENCED IN THE PRINTS 
CALLING SEQUENCE* AND 'P» IS DEFINED AS* 

P FORM 12*6*18 



9,3,1, ALTERNATE PRINT FILES (PRNTA$) 

AN ADDITIONAL ENTRY INTO THE PRINTS INTERFACE ROUTINE IS 
PROVIDED TO FACILITATE THE HANDLING OF PRINT FILES OTHER THAN THE 
SYSTEM INITIATED PRINT FILE. THE FOLLOWING LINKAGE IS USED TO 
TRANSMIT A PRINT IMAGE: 

ER PRNTAS 
NORMAL RETURN 

PRIOR TO ENTERING PRNTAS* REGISTER AO MUST BE SET TO THE ADDRESS 
OF THE FOLLOWING PACKET: 

P S*N»A 

tFlLE NAME' (12 CHARACTERS SPACE FILLED) 

THE FIELDS 'A'* 'N' AND 'S' AND THE FORM tpf HAVE THE SAME 
DEFINITION AS PRINTS, THE ADDITIONAL FIELD tFILE NAMEt IS THE 
INTERNAL REFERENCE TO A PREVIOUSLY ASSIGNED DEVICE, IF 'FILENAME' 
IS UNDEFINED* THE PROGRAM IS PLACED IN THE 'ERR MODE'. THE FIRST 
REFERENCE TO PRNTAS INITIALIZES THE PRINT OPERATION, 

THE ALTERNATE FILES PRODUCED ARE IN SDF FORMAT. THESE flLES 
ARE ENTERED INTO THE PRINT QUEUE WHEN 1) FILE BREAKPOlNTING IS 
USED* OR 2) AT RUN TERMINATION OR 3) WHEN A QFREE STATEMENT IS 
ENCOUNTERED, IF THE ASSIGNED DEVICE IS A PRINTER SUBSYSTEM* 
PRINTING IS INITIATED WITH THE FIRST REQUEST, INTERMEDIATE MASS 
STORAGE BUFFERING IS UTILIZED WITH DIRECT PRINTING, WHEN THE SDF 
END-OF-FILE IS DETECTED* THE PRINTER IS RELEASED, 

FILE LABELS FOR ALTERNATE PRINT FILES ARE GENERATED WITH THE 
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PAGE: 



♦FILENAME! FIELD OF THE PRNTAS CALLING SEQUENCE. MULTIPLE FILE 
PRINT REELS ARE GENERATED WITH THIS INTERFACE ROUTINE IN 
CONJUNCTION WITH THE OUSE FUNCTION. THE RE-DEFINITION OF THE 
INTERNAL NAME CAUSES THE FIRST PRINT FILE TO BE CLOSED AND THE 
TAPE POSITIONED FOR THE NEXT FILE. THE FIRST REFERENCE TO PRNTA$ 
FOLLOWING THE ffiUSE FUNCTION INITIALIZES THE SUCCEEDING FILE. EACH 
CALLING SEQUENCE TO PRNTAS OR PRNCNS FOR THIS UNIT MUST USE THE 
RE-DEFINED 'INTERNAL' NAME FIELD OF THE QUSE COMMAND. 

TAPE PRINT FILES PROCESSED VIA THE PRNTAS LINKAGE ARE NOT 
AUTOMATICALLY ENTERED INTO A SYMBIONT PRINT QUEUE. THE QSYM 
CONTROL STATEMENT IS REQUIRED TO QUEUE THE GENERATED PRINT FILE. 

THE procedure: 

PSRNTA PKT 

GENERATES A TWO WORD CALLING SEQUENCE REFERENCING PRNTAS. THE 
FIRST WORD LOADS REGISTER AO WITH THE ADDRESS 'PKT', FOLLOWED BY 
AN »ER PRNTAS'. 

9.4. PUNCHS 

EACH RUN ENTERED INTO THE SYSTEM WILL HAVE A PUNCH FILE WHICH 
IS ESTABLISHED AS PART OF THE INITIAL SCHEDULING PROCEDURES. THE 
DEFINITION OF THIS PUNCH FILE IS SPECIFIED AS EITHER 80 COLUMN 
CARD IMAGES, OR AS 5,6,7 OR 8 LEVEL PAPER TAPE. THE DETERMINATION 
OF THE PUNCH TYPE IS BY INPUT DEVICE ASSOCIATION, IF A DIFFERENT 
DEFINITION IS REQUIRED, IT CAN BE ESTABLISHED BY A REFERENCE TO 
PCHCNS. REFERENCE TO THIS PUNCH FILE IS VIA THE LINKAGE: 

ER PUNCHS 
NORMAL RETURN 

PRIOR TO ENTERING PUNCHS, REGISTER AO MUST CONTAIN THE FOLLOWING 

word: 

+ N,A 

A- IS THE ADDRESS OF THE FIRST WORD OF THE PUNCH IMAGE 
N- IS THE NUMBER OF WORDS TO BE TRANSFERRED TO THE PUNCH 
FILE BEGINNING AT LOCATION »A». NOTE THAT PUNCHs WILL 
TRUNCATE THE IMAGE TO THE MAXIMUM IMAGE LENGTH FOR THE 
DEVICE ASSOCIATED WITH THIS FILE (I. E. FOR 80 COLUMN 
CARDS, 14 WORDS WILL BE INTERPRETED AS 80 FIELD DATA 
CHARACTERS). 

THE QUSE STATEMENT PROVIDES THE MEANS TO ESTABLISH MASS-STORED 
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PUNCH FILE BREAKPOINTS OR TO REASSIGN THE FILERS OUTPUT MEDIUM. 
BREAKPOINTS ARE ESTABLISHED FOR THIS FILE WHEN BOTH THE f INTERNAL' 
AND 'EXTERNAL' FIELDS ARE SET TO 'PUNCH*' • TO REDEFINE THE OUTPUT 
MEDIUM, 'PUNCH$' IS USED IN THE 'INTERNAL' FIELD AND THE 
REPOSITORY MEDIUM IN THE 'EXTERNAL' FIELD. IF 'EXTERNAL' IS A 
MAGNETIC TAPE ASSIGNMENT* THAT PORTION OF THE 'PuNCH$' FILE 
RESIDING ON TAPE IS NOT ENTERED INTO THE SYMBIONT PUNCH QUEUE. 
THE (3SYM CONTROL STATEMENT IS REQUIRED TO QUEUE THE PUNCH FILE 
WITH THE FILENAME SET TO THE 'EXTERNAL' NAME OF THE ©USE 
STATEMENT. IF THE PUNCH* FILE IS INTENDED FOR OUTPUT OTHER THAN 
THE ONE ARRIVED AT BY DEVICE ASSOCIATION* IT MUST BE QUEUED FOR 
THE PROPER SYMBIONT BY THE QSYM CONTROL STATEMENT BEFORE THE END 
OF THE RUN. 

THE PROCEDURE 

P5UNCH PKT 

WILL GENERATE A TWO WORD CALLING SEQUENCE REFERENCE TO PUNCH$. 
THE FIRST WORD WILL LOAD REGISTER AO FROM THE ADDRESS 'PKT'* 
FOLLOWED BY AN »ER PUNCH*'. 



9.<f.i. ALTERNATE PUNCH FILES (PNCHA*) 



AN ADDITIONAL ENTRY INTO THE PUNCH* INTERFACE ROUTINE IS 
PROVIDED TO FACILITATE THE PROCESSING OF PUNCH FILES OTHER THAN 
SYSTEM INITIATED PUNCH FILE. THE FOLLOWING LINKAGE IS USED TO 
TRANSMIT A PUNCH IMAGE 

ER PNCHA* 
NORMAL RETURN 

PRIOR TO ENTERING PNCHAS* REGISTER AO MUST BE SET TO THE ADDRESS 
OF THE FOLLOWING PACKET 



♦ N*A 

'FILE NAME' <12 CHARACTERS SPACE FILLED) 

'N' AND 'A' HAVE THE SAME DEFINITION AS PUNCH$. THE ADDITIONAL 
FIELD 'FILENAME' IS THE INTERNAL REFERENCE TO A PREVIOUSLY 
ASSIGNED DEVICE. IF 'FILENAME' IS UNDEFINED* THE PROGRAM IS 
PLACED IN THE 'ERR MODES THE FIRST REQUEST TO PNCHAS INITIALIZES 
THE PUNCH OPERATION* 

THE ALTERNATE FILES PRODUCED ARE IN SDF FORMAT. THESE FILES 
ARE ENTERED INTO THE PUNCH QUEUE WHEN 1) FILE BREAKPOINTS IS 
USED* OR 2) AT RUN TERMINATION OR 3) WHEN A QFREE STATEMENT FOR 
THE UNIT IS ENCOUNTERED. IF THE ASSIGNED DEVICE IS A PUNCH 
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SUBSYSTEM, PUNCHING IS INITIATED WITH THE FIRST REQUEST TO PNCHAS. 
INTERMEDIATE MASS STORAGE BUFFERING IS UTILIZED WITH DIRECT 
PUNCHING, WHEN THE SDF END-OF-FILE IS DETECTED* THE PUNCH UNIT IS 
RELEASED, 

FILE LABELS FOR ALTERNATE PUNCH FILES ARE GENERATED WITH THE 
•FILENAME* FIELD OF THE PNCHA* CALLING SEQUENCE. MULTIPLE FILE 
PUNCH REELS ARE GENERATED WITH THIS INTERFACE ROUTINE IN 
CONJUNCTION WITH THE ©USE FUNCTION. THE RE-DEFINITION OF THE 
INTERNAL NAME CAUSES THE FIRST PUNCH FILE TO BE CLOSED AND THE 
TAPE POSITIONED FOR THE NEXT FILE, THE FIRST REFERENCE TO PNCHAS 
FOLLOWING THE ©USE FUNCTION INITIALIZES THE SUCCEEDING FILEt EACH 
CALLING SEQUENCE TO PNCHAS OR PCHCNS FOR THIS UNIT MUST USE THE 
RE-DEFINED ♦ INTERNAL' NAME FIELD OF THE 9USE COMMAND. 

TAPE PUNCH FILES PROCESSED VIA THE PUNCHA$ LINKAGE ARE NOT 
AUTOMATICALLY ENTERED INTO A SYMBIONT PUNCH QUEUE. THE OSYM 
CONTROL STATEMENT IS REQUIRED TO QUEUE THE GENERATED PUNCH FILE. 

THE PROCEDURE 

P$NCHA PKT 

GENERATES A TWO WORD CALLING SEQUENCE REFERENCING PNCHAS. THE 
FIRST WORD LOADS REGISTER AO WITH THE ADDRESS »PKT*# FOLLOWED BY 
AN »ER PNCHAS », 



9.5. 



SYMBIONT CONTROL 



THERE ARE SEVERAL CONTROL FUNCTIONS TO ALLOW THE USER A MEANS 
OF DIRECTING THE SYMBIONTS TO PERFORM SPECIAL FUNCTIONS ON A FILE. 



9,5,1, 



OUTPUT CONTROL 



THE OUTPUT CONTROL FUNCTIONS PROVIDE A GENERAL METHOD OF 
CONTROLLING SYMBIONT OUTPUTS. EACH REQUEST INSERTS IN THE OUTPUT 
FILE AN IMAGE OF THE SAME FORMAT AS STANDARD DATAf BUT WITH A FLAG 
INDICATING THIS IS CONTROL INFORMATION, THE SYMBIONT OUTPUT 
DEVICE ROUTINES INTERPRET THIS CONTROL IMAGE AND TAKE THE 
APPROPRIATE ACTION. NOTE THAT FOR MASS STORAGE OR TAPE BUFFERED 
FILES THIS ACTION OCCURS AT THE TIME OF THE PHYSICAL OUTPUTTING. 
FOUR EXECUTIVE REQUEST FUNCTIONS CORRESPONDING TO THE PRINTS, 
PUNCHS, PRNTASt AND PNCHAS REQUESTS ARE PROVIDED; 



LA 
ER 



AO, (N,A) 
PRTCNS 



FOR PRINTS FILES 






AO, (N,A) 



UP-4144 



UNIVAC 1108 EXECUTIVE 
PROGRAMMER'S REFERENCE 



SECTION: 



11 



ER 

ER 

LA 
ER 



PCHCNS 

AOr(NtA) 
PRTCAS 

A<MNrA) 
PCHCAS 



FOR PUNCHS FILES 



FOR PRNTAS FILES 



FOR PNCHA$ FILES 



FOR ALL CALLING SEQUENCES* «Nt IS THE LENGTH OF THE PACKET IN 
WORDS WHICH BEGINS AT ADDRESS •A*. FOR PRINTS AND PUNCHS THEY 
CONSIST OF THE CHARACTER STRING OR IMAGE WHICH DEFINES THE CONTROL 
FUNCTION, IT MAYBE CODED; 

•IMAGE' 

FOR ALTERNATE FILES THE PACKET CONTAINS TWO ADDITIONAL WORDS AT 
THE BEGINNING NAMING THE FILE; 



•FILENAME 1 
•IMAGE* 



(12 CHARACTERS SPACE FILLED) 



EACH IMAGE CONSISTS OF ONE OR MORE CONTROL FUNCTIONS. SPACES 
ARE IGNORED PRIOR TO THE FIRST* OR BETWEEN FUNCTIONS. EACH 
FUNCTION BEGINS WITH A SINGLE LETTER* FOLLOWED BY •*•* FOLLOWED BY 
ANY SPECIAL INFORMATION REQUIRED* AND ENDED BY • • • # THE FORMAT OF 
THE INFORMATION CHARACTER STRING VARIES ACCORDING TO THE FUNCTION 
BUT MUST NOT CONTAIN A PERIOD. 

9.5.1.1. PRNCNS CONTROL FUNCTIONS 

THE FOLLOWING CONTROL FUNCTIONS ARE DEFINED FOR PRINTS FILES; 

L- SPACE PRINTER TO LOGICAL LINE *NN»* WHERE LOGICAL LINE IS 
DEFINED AS THE LINE NUMBER RELATIVE TO THE TOP MARGIN 
SETTING, (SEE M BELOW). ALL LINE POSITIONING AND PRINTING 
IS PERFORMED WITHIN THE DEFINED MARGIN SETTINGS. (THE 
BOTTOM LOGICAL LINE OF A PAGE IS IDENTICAL TO THE TOP 
LOGICAL LINE -1 OF THE SUCCEEDING PAGE.) POSITIONING TO A 
LOGICAL LINE ON PRINTERS WITH SPACE-PRINT OPERATION IS TO 
LOGICAL LINE N-l* THEREFORE WHEN N=i* THE LOGICAL LINE 
SETTING IS THE LAST LINE OF THE CURRENT PAGE. THIS IS ALSO 
TRUE WHEN N=0* OR WHEN N IS GREATER THAN THE LENGTH OF THE 
LOGICAL PAGE. WHEN N IS LESS THAN OR EQUAL TO THE CURRENT 
LINE OF THE CURRENT PAGE* THE SUCCEEDING PAGE IS POSITIONED 
TO THE LOGICAL LINE N-l. 

THE FORMAT OF THIS FUNCTION AS IT APPEARS IN THE CONTROL 
PACKET IS; 



•L*NN.» 
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H- INITIATE HEADING PRINTING. THIS FUNCTION PROVIDES THE USER 
WITH AN AUTOMATIC MEANS OF PRINTING A HEADING ON EACH 
SUCCEEDING PAGE OF HIS PRINT FILE. THE FORMAT OF THIS 
FUNCTION AS IT APPEARS IN THE CONTROL PACKET IS 

»H*OPTION*PAGEH*TEXT OF HEADING.* 

IF 'OPTION* CONTAINS THE LETTER *X»* A PAGE AND DATE WILL NOT 
BE PRINTED AS A PART OF THE HEADING. •Nt TURNS THE HEADING 
OFF. 

A PAGE COUNT IS MAINTAINED BY THE PROCESSING SYMBIONT, 
WHEN THE »PAGE»* FIELD IS BLANK* THE PAGE COUNT CURRENT TO THE 
FILE IS USED TO BEGIN PAGE NUMBERING. WHEN CODED* »PAGE«t is 
MADE THE PAGE NUMBER. IN ADDITION TO THE PAGE NUMBER* THE 
CURRENT DATE IS INCLUDED IN THE HEADING* AND BOTH WILL APPEAR 
IN THE UPPER RIGHT CORNER OF EACH PAGE, THE POSITION OF THE 
HEADING IS THE SECOND LINE ABOVE LOGICAL LINE I. IF THE UfiPER 
MARGIN IS ONE LINE OR NON-EXISTENT* NO HEADING WILL BE 
PRINTED, AS MANY AS 17 WORDS OF HEADING TEXT MAYBE SUPPLIED. 

M- SET MARGINS. THIS FUNCTION SUPPLIES THE INFORMATION FOR 
READJUSTING PAGE LENGTH* AND TOP AND BOTTOM MARGINS. THE 
STANDARD PRINT PAGE DEFINITION IS 66 LINES PER PAGE WITH A TOP 
MARGIN SETTING OF SIX LINES* AND A BOTTOM MARGIN SETTING OF 
THREE LINES. NOTE THAT TOP AND BOTTOM MARGINS REFER TO THE 
NUMBER OF BLANK LINES AT THE TOP AND BOTTOM OF THE PAGE 
RESPECTIVELY, THUS THE STANDARD MARGIN SETTING IS 66*6*3 
GIVING 57 PRINTABLE LINES. THIS PAGE DEFINITION IS ASSUMED AT 
THE BEGINNING OF EACH PRINT FILE, WHEN THE *M* FUNCTION IS 
USED* A PAGE ALIGNMENT PROCEDURE IS INITIATED WITH THE PAGE 
LENGTH PARAMETER, THIS FUNCTION IS ALSO USED TO RETURN TO THE 
STANDARD PAGE LENGTH. THE FORMAT OF THIS FUNCTION AS IT 
APPEARS IN THE CONTROL PACKET IS: 

»M,tENGTH»TOP*BOTTOM, ? 

W- SET MAXIMUM LINE WIDTH, THE STANDARD OF 22 WORDS (132 

CHARACTERS) IS ALWAYS ASSUMED UNLESS THE »W* CONTROL IS USED. 
THE FORMAT OF THE FUNCTION IN THE CONTROL PACKET IS: 

•W, WIDTH,* 

WHERE •WIDTH* SPECIFIES THE MAXIMUM LINE WIDTH IN WORDS. 

S- SPECIAL FORM REQUEST, THIS FUNCTION IS PROVIDED TO SPECIFY 
THE LOADING OF A SPECIAL FORM REQUIRED TO PROCESS THE PRINT 
OR PUNCH FILE, THE FORMAT OF THIS FUNCTION AS IT APPEARS 
IN THE CONTROL PACKET IS: 
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fS, MESSAGE TEXT,? 

WHERE THE MESSAGE TEXT IS A MAXIMUM OF TEN WORDS. WHEN THIS 
FUNCTION IS ENCOUNTERED BY THE PROCESSING SYMBIONT, IT WILL BE 
DISPLAYED ON THE OPERATOR'S CONSOLE IN THE FORM; 

RUNID/FILENAME C/U AQ 

MESSAGE IS DISPLAYED HERE 

THE USER'S MESSAGE TEXT IS DISPLAYED ON THE LINE FOLLOWING THE 
SYMBIONT MESSAGE. THE OPTIONS AVAILABLE TO THE OPERATOR FOR 
ANSWERING THE MESSAGE ARE SYMBIONT DEPENDENT. THE FOLLOWING 
OPTIONS ARE INCLUDED IN THE 0755 HSPf CARD PUNCH AND THE I0Q<* 
PRINTER AND CARD PUNCH SYMBIONTS. 

A^BEGIN PROCESSING THE OUTPUT FILE. 

Q-RETURN FILE TO SYMBIONT QUEUE. THE PRINT OR PUNCH FILE 

WILL BE PASSED TEMPORARILY AND PLACED BEHIND THE NEXT 

FILE OF THIS SYMBIONT QUEUE. 

9.5.1.2. PCHCNS CONTROL FUNCTIONS 

THE FOLLOWING CONTROL FUNCTIONS ARE DEFINED FOR PCHCNs; 

C- THE OUTPUT SYMBIONTS REACT TO THIS FUNCTION IN THE SAME 
MANNER AS THE INPUT SYMBIONTS REACT TO A «COL CARD. THE 
FORMAT OF THIS FUNCTION AS IT APPEARS IN THE CONTROL PACKET 

is: 

•C, OPTIONS. • 

WHERE THE OPTIONS ARE: 

B- SWITCH TO COLUMN BINARY. 

E- SWITCH TO EIGHTY COLUMN CARD CODE. 

5- SWITCH TO 5 LEVEL PAPER TAPE. 

6* SWITCH TO 6 LEVEL PAPER TAPE. 

7^ SWITCH TO 7 LEVEL PAPER TAPE. 

8- SWITCH TO 8 LEVEL PAPER TAPE. 

T- THE SYMBIONT WILL TRANSLATE FROM FIELDDATA TO THE 

STANDARD CODE DEFINED FOR THAT LEVEL OF PAPER TAPE. 

THIS OPTION IS VALID ONLY WHEN THE SYMBIONT IS IN ONE OF 

THE PAPER TAPE MODES OR AS A SECOND OPTION WITH ONE OF 

THE PAPER TAPE DESIGNATORS. 

S~ SPECIAL FORM REQUEST. THIS IS DEFINED AND TREATED EXACTLY 
THE SAME AS IT IS FOR PRNCNS. 
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9,5.1.3, 



BREAKPOINT FUNCTION 



WHEN A BREAKPOINT IS ENCOUNTERED* THE FILE IS BROKEN* AND A 
SEPARATE SECTION OF THE FILE* OR ANOTHER FILE IS STARTED. IF THE 
FILE IS ON MASS STORAGE* THE PREVIOUS SECTION WILL BE IMMEDIATELY 
QUEUED FOR PRINTING OR PUNCHING. 

THE BREAKPOINT FUNCTION IS ACCOMPLISHED BY THE QUSE CONTROL 
CARD, OR BY AN ER CSF$, THE FORMAT OF THE QUSE STATEMENT IS 
DESCRIBED IN THE EXECUTIVE CONTROL LANGUAGE SECTION, AND THE 
INTERNAL CALL IS DESCRIBED IN THE EXECUTIVE REQUEST FUNCTIONS 
SECTION 



9.5.1.4. 



INTERNAL FILE QUEUEING 



FILES MAY BE QUEUED INTERNALLY BY A REQUEST TO CSF$ WITH 
REGISTER AO SET TO THE ADDRESS OF AN ImAGE OF A OSYM CONTROL 
STATEMENT. THE HANDLING OF THIS REQUEST IS DESCRIBED IN THE 
SECTION ON EXECUTIVE CONTROL LANGUAGE AND THE CALL TO CSF$ IS 
DESCRIBED IN THE SECTION ON EXECUTIVE REQUEST FUNCTIONS. 



9. s. a. 



INPUT CONTROL 



THE ONLY MEANINGFUL CONTROL ON INPUT FILES IS THE OADD 
FUNCTION, THIS IS INVOKED INTERNALLY BY AN; 

ER ADDS 
WITH REGISTER AO SET TO; 
+ N* ADDRESS 

WHERE N IS THE NUMBER OF WORDS IN THE PACKET AT »ADDRESSt, THE 
FORMAT IS IDENTICAL TO THE I3ADD CARD, THE EFFECT OF THE DYNAMIC 
ADD IS DESCRIBED IN THE SECTION ON EXECUTIVE CONTROL LANGUAGE, 

9,6. ON-SITE DEVICE HANDLERS 



9.6.1,1, INPUT OPERATION 

USE OF THE CARD* PRINTER AND PAPER TAPE DEVICES ARE HANDLED BY 
THE SYSTEM UNDER SYMBIONT CONTROL* MANY OF THE OPERATIONS 
PERFORMED ON THESE DEVICES ARE INITIATED AUTOMATICALLY BY THE 
EXEC, THE INPUT DEVICES* CARD AND PAPER TAPE* ARE EXAMINED 
PERIODICALLY BY THE SYSTEM FOR A NON-INTERLOCK CONDITION ON A 
PARTICULAR UNIT, INPUT FUNCTIONS ARE SENT TO THE UNITS Bt THE 
SYMBIONT CONTROL ROUTINE AND THE RESULTANT INTERRUPT IS 
INTERROGATED TO DETERMINE THE STATE OF THE DEVICE, (THE 1004 IS 
PROBED IN A SIMILAR MANNER BUT CONTROLLED BY AN ALTERATION 
SWITCH,) WHEN THE UNIT BEING PROBED RETURNS AN INTERRUPT* OTHER 
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THAN INTERLOCK , THE APPROPRIATE SYMBIONT IS THEN LOADED AND GIVEN 
CONTROL. A QRUN CONTROL STATEMENT MUST THEN BE ENCOUNTERED. A 
RUN FILE OF THE INPUT STREAM IS GENERATED ON MASS STORAGE AND IS 
TERMINATED BY THE PRESENCE OF A SUCCEEDING QRUN OR ttFlN STATEMENT. 
EACH QRUN STATEMENT ENCOUNTERED IN THE INPUT STREAM WILL GENERATE 
A UNIQUE RUN FILE. HOWEVER, WHEN A QFILE STATEMENT IS ENCOUNTERED 
AN ADDITIONAL FILE IS GENERATED* WHICH INCLUDES ALL FOLLOWING 
INPUT TO THE QENDF STATEMENT. IF THE QFILE STATEMENT REQUIRES A 
DEVICE OTHER THAN IMMEDIATE ACCESS STORAGE* AN INPUT MODE IMpASSE 
IS MAINTAINED UNTIL THE PROPER DEVICE IS READIED FOR RECEIPT OF 
THE DATA FILE, A MOUNT MESSAGE DIRECTING THE LOADING OF A TAPE 
ACCORDING TO THE tNAMEt FIELD OF THE QFILE STATEMENT IS DISPLAYED 
ON THE OPERATOR'S CONSOLE. 

IF QRUN IS NOT ENCOUNTERED AS THE FIRST NON-BLANK STATEMENT OF 
THE INPUT STREAM, OR AS THE FIRST NON-BLANK STATEMENT FOLLOWING 
QFIN, THE UNIT WILL BE LOGICALLY INTERLOCKED AND THE FOLLOWING 
MESSAGE WILL BE DISPLAYED ON THE CONSOLE 

C/U RUN SEARCH AES 

WHERE THE RESPONSE INTERPRETATION FOR 

A- IS RE-INITIATE READ CYCLE* IF THE INPUT STREAM HAS BEEN 
CORRECTED. THE READ CYCLE WILL AGAIN LOOK FOR A QRUN CARD 
AS THE FIRST CARD. 

E- IS TO END READ CYCLE, THE INDICATED UNIT SHOULD BE 
INTERLOCKED PRIOR TO GIVING THIS ANSWER. 

S- IS READ AND SEARCH THE INPUT FOR A ©RUN STATEMENT. EACH 
STATEMENT READ IN THIS MODE WILL BE DISREGARDED UNTIL A 
QRUN IS ENCOUNTERED* AT WHICH POINT THE MESSAGE 

C/U END SEARCH 'RUNID* 

IS DISPLAYED ON THE CONSOLE AND THE NORMAL MODE IS ASSUMED. 
THE »RUNID* IS THE ID FIELD OF THE FIRST QRUN CARD WHICH IS 
FOUND, 

INDIVIDUAL PERIPHERAL UNITS CAN BE ELIMINATED FROM THE 
INTERLOCK/PROBE CYCLE WITH THE FOLLOWING TERMINATE CYCLE <TC) CONSOLE 
MESSAGE 



SM C/U TC 

INDIVIDUAL UNITS CAN BE RE-INSTATED TO THE INTERLOCK/PROBE 
CYCLE BY THE INITIATE CYCLE CIO CONSOLE MESSAGE 

SM C/U IC 
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RUN STREAMS ARE ALSO INTERPRETED FROM MAGNETIC TAPE WITH THE 
INPUT BEING INITIATED FROM THE OPERATOR'S CONSOLE VIA THE 
UNSOLICITED MESSAGE 

SM C/U RN RUNlDl/RUNlD2/»ttRUNlDN 

THE *RN' FUNCTION REQUIRES THE PRESENCE OF THE CHANNEL/UNIT (C^U) 
FIELDt THE FIELD CONTAINING THE RUN ID'S IS OPTIONAL AND ONLY 
REQUIRED FOR SELECTIVE RUN SCHEDULING. WHEN THIS FIELD IS OmITTED 
ALL OF THE RUN STREAMS ENCOUNTERED FROM THE INPUT SOURCE WJLL BE 
REGISTERED WITH THE SCHEDULE ROUTINE, 

9.6.1.2. OUTPUT OPERATION 

AS PRINT AND PUNCH FILES ARE BEING PRODUCED, THEY ARE 
TEMPORARILY SENT TO MASS STORAGE OR TO A SPECIFIED ALTERNATE 
DEVICE, THESE FILES ARE ENTERED INTO A SYMBIONT QUEUE BY 
BREAKPOINT INITIATION, RUN TERMINATION OR A QSYM FUNCTION. FOR 
EACH BREAKPOINT REQUEST, THAT PORTION OF THE OUTPUT FILE PRECEDING 
THE SPECIFIED SEPARATION IS IMMEDIATELY PLACED IN THE APPROPRIATE 
SYMBIONT QUEUE. AS THESE FILES, OR BREAKPOINTED SEGMENTS REACH 
THE TOP OF THEIR RESPECTIVE QUEUES, THE PROCESSING SYMBIONT WILL 
BEGIN ITS PRINTING, OR PUNCHING* AND INTERPRETATION OF THE CONTROL 
FUNCTIONS SUBMITTED BY PRNCN$ OR PCHCN$t 

PRINT OR PUNCH FILES WHICH ARE BEING PROCESSED FROM MAGNETIC 
TAPE USE THIS BASIC ROUTE. THE DIFFERENCE BEING PRIOR TO 
PROCESSING THE TAPE FILE A REQUEST WILL BE ISSUED FROM THE 
SYMBIONT TO LOAD THE TAPE FILE. WHEN A TAPE FILE IS GENERATED AND 
QUEUED WITHIN A RUN, THE TAPE MAY HAVE TO BE DISMOUNTED UNTIL ITS 
FILE IS READY TO BE PROCESSED. 

9.6.2. DEVICE TYPES AND RECOVERY PROCEDURES 

THE DEVICES HANDLED BY SYMBIONT OPERATION AND THE RECOVERY 
PROCEDURES ARE INDIVIDUALLY DISCUSSED. THE GENERAL ERROR MESSAGE 
FORMAT DISPLAYED ON THE OPERATOR'S CONSOLE IS 

C/U ERROR 

ERROR IS THE SYMBOLIC IDENTIFICATION OF THE INTERRUPT. THE 
ANSWER IS IN THE FORM 

SM C/U F 

SM IS TO IDENTIFY AND ROUTE ALL ON-SITE SYMBIONT 
MESSAGES TO THE CONTROL ROUTINE. 

C/U IS THE DEVICE TO WHICH THE MESSAGE APPLIES. 
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F IS THE ACTION TO BE TAKEN BY THE SYMBXONTt THE tFt 
DEFINITIONS ARE 

A- CONTINUE OPERATIONS ON SPECIFIED CHANNEL/UNIT* 

E- END OF INPUT t RUN FILE COMPUTE 

R~ REPRINT OR REPUNCH (IN FORM RXX) WHERE XX IS THE 
NUMBER OF: i) PAGES TO REPRINT OR* 2) CARDS TO BE 
REPUNCHEDt 

TO SKIP A PORTION OF A FILE A PLUS (♦> SIGN 
MUST PRECEDE »XX»t E.G. 

SM C/U R+10 

THIS WILL BYPASS THE NEXT 10 PAGES OR CARDS* OF THE 
CURRENT PRINT OR PUNCH FILE. THE CURRENT PAGE OR 
CARD IS COMPLETED AND EXCLUDED FROM THE COUNT. 

SM C/U R3 

REPRINT OR REPUNCH THE PREVIOUS THREE PAGES OR CARDS. 
THE MAXIMUM FOR REPRINTING OR REPUNCHING IS 10, THE 
MAXIMUM FOR SKIPPING IS 99, 

T~ TERMINATE CURRENT FILE. FOR INPUT THE RUN FILE IS 
DISCARDED. FOR OUTPUT THE CURRENT FILE IS TERMINATED 
AND PROCESSING WILL CONTINUE WITH THE NEXT FILE 
OF THE QUEUE. 

X- DELETE FILE FROM OUTPUT QUEUE IN THE FORM tX F»* 
WHERE »F« IS THE FILE NAME TO WHICH THE MESSAGE IS 
BEING DIRECTED. THE «C/U» FIELD IS DROPPED FOR THIS 
MESSAGE. THIS MESSAGE HAS THE FORM 

SM X RUNID/FILENAME 

THE »RUNID* IS REQUIRED TO SPECIFY THE PARTICULAR RUN 
TO WHICH THE MESSAGE APPLIES. FILENAME IS USED TO 
DENOTE THE SPECIFIC OUTPUT FILE OF A RUN THAT IS TO 
BE DELETED* ANO IS EITHER THE NAME OF A FILE ENTERED 
INTO THE OUTPUT QUEUE WITH A USYM CONTROL STATEMENT * 
OR IT IS DEFINED AS PRINTS OR PUNCHS IF THE FILE WAS 
QUEUED BY PRINTS OR PUNCH$ RESPECTIVELY, THERE ARE 
VARIOUS WAYS OF SPECIFYING FILE DELETIONS* WHICH MAY 
BE BEST ILLUSTRATED WITH THE FOLLOWING EXAMPLES* FOR 
BREVITY IN THESE EXAMPLES* ONLY THE *RUNID/FILENAME» 
PORTION OF THE MESSAGE IS USED. 
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RUN ID 

RUNID/FILENAME 
RUNID/FILENAME-N 
RUNID/FILENAME-NX 

WHEN ONLY THE RUNlD IS SPECIFIED, ALL FILES OR 
PORTIONS OF FILES RELATED TO THIS RUN AND STILL 
REMAINING IN THE OUTPUT QUEUE ARE DELETED. »Nf 
REFERS TO A BREAKPOINT NUMBER AND SPECIFIES THAT ONLY 
THE NTH SEGMENT OF THE OUTPUT FILE IS TO BE DELETED • 
»NX» SPECIFIES THE DELETION OF ALL THE REMAINING 
SEGMENTS, INCLUDING Nt FROM THE OUTPUT QUEUE. 
BREAKPOINT NUMBERS MUST BE PRECEDED WITH A MINUS <*) 
SIGN. 

9.6.2.1. 900/300 CARD SUBSYSTEM 

CARD READER 

SYMBIONT NAME »CR» 

READER INITIATION 

THE OPERATOR LOADS THE RUN CARDS INTO THE INPUT HOPPER THEN 
DEPRESSES THE READY (CLEAR) SWITCH AND THE SYSTEM START 
SWITCH. THE tCR» SYMBIONT IS ACTIVATED VIA THE INTERLOCK 
PROBE CYCLE WHEN A CARD IMAGE IS TRANSFERRED FROM THE DEVICE. 

CONSOLE MESSAGES 

1) INTERLOCK (OCTAL 74) 

C/U INTLK ET 

THIS TYPEOUT IS THE RESULT OF INTERLOCK DETECTION AT ANY 
POSITION WITHIN THE INPUT STREAMt THE CR SYMBIONT WILL 
PROBE THE READER FOR REMOVAL OF THE INTERLOCK CONDITION. 
WHEN FOUND TO BE INTERLOCK FREE, THE READ OPERATION WILL 
CONTINUE. IF ANY ACTION OTHER THAN CONTINUATION IS 
DESIRED, THE *SM f MESSAGE MUST BE USED PRIOR TO CLEARING 
THE READER WITH ONE OF THE FOLLOWING OPTIONS; 
T- DISCARD THE CURRENT FILE. 
E- END OF INPUT* RUN FILE COMPLETE. (THIS IS THE SAME 

ACTION AS PLACING A OFIN CARD IN THE READER AND 

REMOVING INTERLOCK*) 

2) ILLEGAL CHARACTER (OCTAL 70) 

THE MESSAGE DISPLAYED BY THE SYMBIONT INCLUDES THE 
OPTIONS FOR RECOVERY. THE OPERATOR MUST RESPOND WITH 
ONE OF THREE OPTIONS TO THE FOLLOWING MESSAGE 



C/U ILCHAR AES 
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THE CARD CONTAINING THE ILLEGAL CHARACTER IS CHANNELED fO 
THE NORMAL STACKER. DEPENDING ON THE POSITION OF THE CARD 
IN ERROR IN THE RUN STREAM* THERE COULD BE Of 1 OR 2 CARDS 
FOLLOWING. IF THE CARD IN ERROR IS AT LEAST 3 CARDS FROM 
THE END OF THE DECK, THERE WILL BE TWO TRAILING CARDS, 
THE TRAILING CARDS ARE FED THROUGH THE READER TO MAINTAIN 
THE PROPER CARD SEQUENCE. TO RE-READ THE ERROR AND ANY 
TRAILING CARDS* THEY SHOULD BE REPLACED IN THE INPUT 
HOPPER* DEPRESS THE »READY» (CLEAR) SWITCH AND ANSWER THE 
MESSAGE WITH THE »At OPTION. THE AVAILABLE OPTIONS AREj 

A- RE-INITIATE READ CYCLE. CONTINUE PROCESSING 

CURRENT CARD DECK* 
E- END OF INPUT. THIS RESPONSE SHOULD BE THE RESULT OF 

THE HOPPER BEING EMPTY AND THE ILLEGAL CHARACTER IN 

THE OFIN CARD. RUN FILE INVOLVED IS ENTERED INTO 

THE SCHEDULE QUEUE. 
S- READ AND SEARCH INPUT STREAM FOR NEXT ©RUN CARD AND 

DISREGARD CURRENT RUN FILE. IF INTERLOCK IS DETECTED 

WITHIN THE SEARCH MODE* INPUT IS TERMINATED AND 

THE UNIT ENTERED INTO THE PROBE CYCLE. 

3) LIGHT/DARK ERROR (OCTAL 5*0 

THE MESSAGE OISPLAYED BY THE SYMBIONT INCLUDING THE OPTIONS 
FOR RECOVERY IS: 

C/U LTDRK AES 

A- RE-INITIATES READ CYCLE. CONTINUE PROCESSING 
CURRENT RUN STREAM. 

E- END OF INPUT. ALL PREVIOUSLY READ CARDS OF THIS 
RUN FILE ARE ENTERED INTO THE SYSTEM. SAME ACTION 
AS QFIN CARD. 

S- CURRENT RUN DECK DISCARDED. THE INPUT STREAM IS 
SEARCHED FOR THE NEXT RUN CARD. IF INTERLOCK IS 
DETECTED, THE CARD READ SYMBIONT IS TERMINATED AND 
THE UNIT IS ENTERED INTO THE PROBE CYCLE, 

TO RECOVER FROM THIS ERROR; 

X- REMOVE CARDS FROM INPUT HOPPER* 

2- DEPRESS OFF-LINE SWITCH (LIGHT ON)* 

3- DEPRESS THE MANUAL FEED SWITCH TO REMOVE CARD FROM 
READY STATION* 

<*- REMOVE CARDS FROM ALTERNATE STACKER AND PLACE AT 
BOTTOM OF INPUT HOPPER, 

5- REPLACE REMAINDER OF DECK IN THE HOPPER* 

6- DEPRESS OFF-LINE (LIGHT OFF)* READY ANO START 
SWITCHES, AND 

7- ANSWER MESSAGE WITH *A* OPTION. 
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CARD PUNCH 
SYMBIONT NAME f CP» 

PUNCH INITIATION 

THIS SYMBIONT IS ACTIVATED WHEN A CARD PUNCH FILE IS 
ENTERED INTO ITS QUEUE VIA THE PUNCH$ ROUTINE OR THE 8SYM 
CONTROL STATEMENT. 

PUNCH TERMINATION 

AT THE CONCLUSION OF PROCESSING EACH PUNCH FILEt THREE(3) 
CARDS ARE FED THROUGH THE PUNCH UNIT 
AS FILE SEPARATORS, 

PCHCNS CONTROL FUNCTIONS 

THE CONTROL FUNCTIONS APPLICABLE TO THIS SYMBIONT 
ARE »C« AND f S*t 

CONSOLE MESSAGES 

I) INTERLOCK (OCTAL 74) 

C/U INTLK RT 

THE CP SYMBIONT WILL PROBE THE PUNCH UNIT FOR REMOVAL OF 
THE INTERLOCK CONDITION, WHEN FOUND TO BE INTERLOCK FREE 
THE PUNCH OPERATION WILL CONTINUE. IF ANY ACTION OTHER 
THAN CONTINUATION IS DESIRED* THE »SM» MESSAGE MUST BE 
USED PRIOR TO CLEARING THE PUNCH WITH ONE OF THE FOLLOWING 
OPTIONS 

R- REPUNCH XX CARDS 

T- TERMINATE CURRENT PUNCH FILE 

2) PUNCH CHECK ERROR (OCTAL 54) 

THE MESSAGE DISPLAYED BY THE SYMBIONT INCLUDES THE OPTIONS 
FOR RECOVERY. THE OPERATOR MUST RESPOND WITH ONE OF TWO 
OPTIONS TO THE FOLLOWING MESSAGE 

C/U PNCHCK AT 

THE CARD CONTAINING THE PUNCH CHECK ERROR AND THE TWO 
FOLLOWING PUNCHED CARDS WILL BE CHANNELLED INTO THE ERROR 
STACKER, THE • PUNCH CHECK » SWITCH ON THE OPERATOR'S 
CONTROL MUST BE DEPRESSED PRIOR TO THE OPERATOR RESPONDING 
TO THE MESSAGE, THE OPTIONS 

A- ATTEMPT RE-PUNCHING OF THE ERROR AND TWO FOLLOWING 

CARDS. 
T- TERMINATE CURRENT PUNCH FILE 
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3) DECLARING UNIT DOWN. 

WHEN THE CARD READER IS DECLARED DOWN DURING THE PROCESS OF 
READING A RUN FILE, THE RUN FILE INVOLVED IS DISREGARDED. 
WHEN THE PUNCH UNIT IS DECLARED DOWN DURING THE PROCESSING 
OF A PUNCH FILE, THE SYSTEM WILL SAVE THE PREVIOUS PUNCHED 
16 CARDS AND THE REMAINDER OF THE FILE. AN ATTEMPT WILL BE 
MADE TO REDIRECT THIS FILE TO OTHER PUNCH EQUIPMENT IF 
AVAILABLE. 

9.6.2.2. 0755 HIGH SPEED PRINTER SUBSYSTEM 

SYMBIONT NAME tPRNT* 

PRINTER INITIATION 

THIS SYMBIONT IS ACTIVATED WHEN A PRINT FILE IS ENTERED INTO ITS 
QUEUE VIA THE PRINTS ROUTINE OR THE QSYM CONTROL STATEMENT. 

PRNCN$ CONTROL FUNCTIONS 

THE CONTROL FUNCTIONS APPLICABLE TO THIS 
SYMBIONT ARE 'H'»»L','M' AND »S», 

CONSOLE MESSAGES 

1) INTERLOCK (OCTAL 7<*> 

C/U INTLK RT 

THE PRNT SYMBIONT WILL PROBE THE PRINTER FOR REMOVAL OF 
THE INTERLOCK CONDITIONt WHEN FOUND TO BE INTERLOCK 
FREE, THE PRINT OPERATION WILL CONTINUE. IF ANY ACTION 
OTHER THAN CONTINUATION IS DESIRED* THE *SM» MESSAGE 
MUST BE USED PRIOR TO CLEARING THE INTERLOCK. THE 
FOLLOWING MESSAGE OPTIONS ARE AVAILABLE WITH THE «SM f 
MESSAGE 

R- REPRINT XX PAGES 

T- TERMINATE THE CURRENT PRINT FILE. 

9.6.2.3. 1004 SUBSYSTEM 



CARD READER 

SYMBIONT NAME 



»CR<M FOR 60 COLUMN CARDS 
♦ CRCf FOR CODE IMAGE CARDS 



READER INITIATION 

TO PREPARE THE 1004 FOR CARD READING 
It LOAD INPUT HOPPER WITH CARDS 
2. ADD TERMINATION CONTROL CARDS 
3t IF THE READ WAIT STATION IS UNOCCUPIED, DEPRESS 

THE STOPf FEED AND RUN SWITCHES. 
4. DEPRESS ALTERATION SWITCH I. 
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SENSING OF ALTERATION SWITCH 1 FOR READING INITIATION 
IS PASSED ON TO THE 1108 SYMBIONT CONTROL ROUTINE 
WHICH INITIATES THE LOADING OF THE SYMBIONT. THE 
ALTERATION SWITCH IS INTERNALLY CLEARED BY THE 
100* PRIOR TO READING THE FIRST CARD. (THE SWITCH 
LIGHT REMAINS LIT UNTIL CLEARED BY THE OPERATOR. I.E. 
PRIOR TO READING ANOTHER CARD DECK ALTERATION SWITCH 
1 MUST BE DEPRESSED TWICE.) 

THE FIRST CARD READ WILL ALWAYS BE IN THE MODE SPECIFIED AS 
STANDARD AT SYSTEMS GENERATION, TO READ SOME OTHER MODE THE 
FIRST CARD WOULD BE A QCOL CONTROL CARD AND WOULD INDICATE 
THE MODE TO READ NEXT. WITH THE ADDITION OF THE EXTERNAL 
INTERRUPT FEATURE TO THE 1004» THE EMPTY HOPPER CONDITION 
CAN BE RECOGNlZEDt THE END OF INPUT DECK FOR CARDS IS A 
OFIN CARD FOLLOWED BY AN EMPTY HOPPER INTERRUPT. FOR CODE 
IMA6E CARDS, THE END OF INPUT DECK IS SIGNALED BY A CARD 
CONTAINING THE SIX CHARACTER SENTINEL SPECIFIED ON THE QCOL 
CONTROL CARD. THIS SENTINEL BEGINS IN COLUMN ONE OF THE 
CARD. IF NO SENTINEL IS SPECIFIED* THE STANDARD SENTINEL 
♦QENDCL* IS ASSUMED. 

CONSOLE MESSAGES 

THE TIMEOUT MESSAGE 

C/U TIMEOUT READER ET 

IS THE RESULT OF THE 1108 NOT RECEIVING A REQUESTED CARD 
IMAGE FROM THE 1004, THE SYMBIONT WILL CONTINUE TO PROBE 
THE 1004 FOR THE CARD, IF ANY ACTION OTHER THAN 
CONTINUATION IS OESlRED' THE *SM» MESSAGE MUST BE USED 
PRIOR TO SETTING THE tRUN* SWITCH. THE FOLLOWING ARE THE 
•SM* MESSAGE OPTIONS: 

E- END OF INPUT 

T~ TERMINATE CURRENT FILE 
THE TIMEOUT WILL ONLY OCCUR IF THE 1004 IS NOT ON (POWER 
OFF) OR IN A STOP CONDITION (THE STOP LIGHT LIT), THE 
ADDITION OF THE EXTERNAL INTERRUPT PROVIDES FOR AN INTERRUPT 
RETURNED ON READ UAMSt EMPTY HOPPERi MISFEEDS ETC, IN 
THESE CASES THE MESSAGE 

C/U INTLK READ ET 

WILL APPEAR. THE SYMBIONT WILL CONTINUE TO REQUEST THE CARD 
FROM THE 1004, IF ANY ACTION OTHER THAN RECOVERY IS DESIRED 
THE tSM» MESSAGE MUST BE USED BEFORE RECOVERY IS COMPLETE, 
THE OPTIONS ARE THE SAME AS FOR A TIME OUT, 
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THE MESSAGE 

C/U ILCHAR AES 

WILL APPEAR IF AN ILLEGAL CHARACTER WAS DETECTED ON AN 
ATTEMPTED READ, THE SYMBIONT WILL AWAIT AN ANSWER TO THIS 
MESSAGE BEFORE ATTEMPTING TO RESUME OPERATIONS, THE THE 
OPERATOR OPTIONS ARE J 

A- RESUME OPERATIONS 

E- CLOSE THIS FILE 

S- SET INITIAL RUN MODE 



PRINTER 



SYMBIONT NAME 'PN<*» 

PRINTER INITIATION 

THIS SYMBIONT IS ACTIVATED WHEN A PRINT FILE IS 
ENTERED INTO ITS QUEUE VIA THE PRINTS ROUTINE OR THE 
QSYM CONTROL STATEMENT, 

PRNCN$ CONTROL FUNCTIONS 

THE LIST OF CONTROL FUNCTIONS APPLICABLE TO THIS 
SYMBIONT ARE 'H», «L»f »M» AND *S f , 

CONSOLE MESSAGES 

C/U TIMOUT PRINT RT 

THIS IS THE RESULT OF THE 1108 NOT RECEIVING A RESPONSE 
FROM THE LAST PRINT FUNCTION, THE SYMBIONT WILL CONTINUE 
TO SEND THE PRINT FUNCTION TO THE 100<* IN AN ATTEMPT TO 
CONTINUE THE OPERATION, FOR ANY ACTION OTHER THAN 
CONTINUATION* THE *SM» MESSAGE MUST BE RECEIVED FROM THE 
CONSOLE PRIOR TO CONDITIONING THE X004, THE OPTIONS ARE 

R- REPRINT XX PAGES 

T- TERMINATE CURRENT PRINT FILE. 

C/U PRINT ERROR RT 
C/U PRINT ABNML RT 

THESE MESSAGES ARE THE RESULT OF AN EXTERNAL INTERRUPT 
RETURNED ON AN ATTEMPT TO PRINT ON A 100<*# THE PRINTER 
ERROR MESSAGE INDICATES THE 'OUT OF PAPER* OR tRUN-AWAY 
PAPER t CONDITIONS* WHILE PRINTER ABNORMAL INDICATES THAT 
THE PRINT CARRIAGE IS OUT OR THE CHANGE RIBBON POSITION 
HAS BEEN REACHED. THE SYMBIONT WILL CONTINUE TO ATTEMPT 
RECOVERY UNTIL THE CONDITION IS CORRECTED AT WHICH TIME 
NORMAL OPERATION WILL CONTINUE. IF ANY ACTION OTHER THAN 
RECOVERY IS REQUIRED THE 'SM' MESSAGE MUST BE USED PRIOR TO 
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CLEARING THE ERROR CONDITION. THE SAME OPTIONS USED FOR A 
TIME-OUT ARE AVAILABLE. 

CARD PUNCH 

SYMBIONT NAME »CP<M FOR 80 COLUMN CARDS 

♦CPCt FOR CODE IMAGE CARDS 

PUNCH INITIATION 

THIS SYMBIONT IS ACTIVATED WHEN A CARD PUNCH FILE IS 
ENTERED INTO ITS QUEUE VIA THE PUNCH* ROUTINE OR THE 
QSYM CONTROL STATEMENT. 

PCHCN$ CONTROL FUNCTIONS 

THE CONTROL FUNCTIONS APPLICABLE TO THIS 
SYMBIONT ARE »C« AND iS». 

CONTROL MESSAGES 

C/U TIMOUT CPUNCH RT 

THIS IS THE RESULT OF THE 1108 NOT RECEIVING A RESPONSE 
FROM THE LAST PUNCH FUNCTION. THE SYMBIONT WILL CONTINUE 
TO SEND THE PUNCH FUNCTION TO THE 100*f IN AN ATTEMPT TO 
CONTINUE THE OPERATION. FOR ANY ACTION OTHER THAN 
CONTINUATION* THE »SM» MESSAGE MUST BE RECEIVED FROM THE 
CONSOLE PRIOR TO CONDITIONING THE 100<t f THE OPTIONS AREj 

R- REPUNCH XX CARDS 

T- TERMINATE CURRENT PUNCH FILE. 

C/U PUNCH B JAM 
C/U PUNCH ERROR 
C/U PUNCH A8NML 

ONE OF THE ABOVE MESSAGES WILL APPEAR AS THE RESULT OF AN 
ERROR CONDITION ON AN ATTEMPT TO PUNCH. THE »B JAM* MESSAGE 
OCCURS WHENEVER A B-JAM IS DETECTEDt THE TERROR' MESSAGE 
INDICATES AN A-UAM OR AN INTERLOCK CONDITION* AND THE 
•ABNORMAL' MESSAGE INDICATES STACKER FULL' STACKER JAM, 
FULL CHIP BOX OR EMPTY HOPPER CONDITIONS. THE SYMBIONT 
WILL CONTINUE TO SEND THE PUNCH FUNCTION UNTIL RECOVERY IS 
MADE. IF ANY OTHER ACTION IS REQUIRED* THE »SM» MESSAGE 
MUST BE USED BEFORE CONDITIONING THE 1004. THE OPTIONS ARE 
THE SAME AS FOR THE TIME OUT. THE PUNCH CHECK ERROR 
RECOVERY IS AUTOMATIC AND NO OPERATOR RESPONSE IS NECESSARY 
SO NO MESSAGE APPEARS. 
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PAPER TAPE READ 

SYMBIONT NAME »PTRt FOR ALL LEVELS 

THE TWO MODES OF READING PAPER TAPE ARE TRANSLATE MODE AND 
BINARY MODE, IN THE TRANSLATE MODE A STANDARD CODE WILL BE 
ASSUMED AND TRANSLATION WILL BE FOR THIS CODE, IN THE 
BINARY MODE NO TRANSLATION WILL BE DONE BY THE SYMBIONT, 
IMAGES WILL BE PASSED AS THEY OCCUR FOR THE WORKER PROGRAM 
TO TRANSLATE IN ANY CODE DESIRED, ALL READS INITIATED FROM 
THE 1004 ARE ASSUMED TO BE IN THE TRANSLATE MODE, 

ALL FOUR LEVELS OF PAPER TAPE READING ARE PROVIDED, FIVE 
AND SIX LEVEL TAPE IS READ IN THE 80 COLUMN MODE, AND SEVEN 
AND EIGHT LEVEL TAPE IS READ IN THE CODE IMAGE MODE. FOR 
SEVEN AND EIGHT LEVEL f TAPE THE BITS WILL BE TRANSPOSED BY 
THE SYMBIONT SO THAT THEY OCCUR IN THE SAME ORDER IN THE 
BUFFER AS ON TAPE. 

TO INITIATE PAPER TAPE READING FROM THE 1004* THE PROBE 
ROUTINE AND AN ALTERATION SWITCH IS USED. EVERY 15 SECONDS 
THE PROBE ROUTINE CHECKS FOR A SET ALTERATION SWITCH. IF 
THE SWITCH IS SETf THE PROBE ROUTINE WILL INITIATE THE PAPER 
TAPE READ SYMBIONT FOR THE MODE SET AT SYSTEM GENERATION AS 
STANDARD, FOR ANY OTHER MODE A QCOL STATEMENT MUST BE USED. 
THE SWITCH USED AND ITS MEANING IS 

ALT 2 INITIATE PAPER TAPE READ 

TO INITIATE PAPER TAPE READING FROM A CARD INPUT STREAM* THE 
QCOL CONTROL STATEMENT IS USED, ON ALL PAPER TApE READS 
TRAILER AND LEADER ARE OMITTED AS DATA, DELETE CODES ARE 
ONLY RECOGNIZED IN TRANSLATE MODE. 

CONSOLE MESSAGES 

THE TIME OUT MESSAGE 

C/U TIMOUT PTREAD ET 

IS THE RESULT OF THE 1108 NOT RECEIVING THE REQUESTED PAPER 
TAPE IMAGE FROM THE 100**. THE SYMBIONT WILL CONTINUE TO 
REQUEST THE IMAGE. IF ANY ACTION OTHER THAN CONTINUATION IS 
DESIREDr THE »SM» MESSAGE MUST BE USED BEFORE CONDITIONING 
THE 1004, THE FOLLOWING OPTIONS ARE AVAILABLE, 

E- END OF INPUT 

T- TERMINATE CURRENT FILE 



UP-4144 



UNIVAC 1108 EXECUTIVE 
PROGRAMMER'S REFERENCE 



9 

SEC TION: 



26 



PAPER TAPE PUNCH 

SYMBIONT NAME *PTP» FOR ALL LEVELS 

THIS SYMBIONT IS ACTIVATED WHENEVER A PAPER TAPE PUNCH FILE 
IS ENTERED INTO ITS QUEUE. TWO MODES OF PUNCHING ARE 
PROVIDED, (1) TRANSLATE MODE AND (2) BINARY MODE* IN BINARY 
MODE THE DATA IS PASSED TO THE PUNCH AS IT OCCURS WITH NO 
TRANSLATION, IN THE TRANSLATE MODE, THE DATA IS ASSUMED 
TO BE FIELD-DATA AND IS CONVERTED TO A STANDARD CODE BEFORE 
PUNCHING, 

ALL FOUR LEVELS OF PAPER TAPE PUNCHING ARE PROVIDED FOR, 
FIVE AND SIX LEVEL TAPES ARE PUNCHED IN THE 80 COLUMN MODE 
AND SEVEN AND EIGHT LEVEL TAPES ARE PUNCHED IN THE CODE 
IMAGE MODE. 

CONSOLE MESSAGES 

C/U TIMOUT PTPNCH RT 

THIS IS THE RESULT OF THE U08 NOT RECEIVING A RESPONSE 
FROM THE LAST PAPER TAPE PUNCH FUNCTION. THE SYMBIONT WILL 
CONTINUE TO SEND THE PUNCH FUNCTION TO THE 1004 IN AN 
ATTEMPT TO RECOVER. IF ANY ACTION OTHER THAN CONTINUATION 
IS REQUIRED, THE »SM» MESSAGE MUST BE USED PRIOR TO 
RECONDITIONING THE 100ft THE OPTIONS ARE; 

T~ TERMINATE CURRENT PUNCH FILE 
9.7. REMOTE lOO^-BATCH OPERATION 

SYMBIONT INITIATION 

THE REMOTE BATCH MODE IS CONDUCTED IN A MANNER SIMILAR TO 
ON-SITE SYMBIONT OPERATIONS, ONCE THE REMOTE LINE CONNECTION HAS 
BEEN ESTABLISHED. INITIATION OF A SYMBIONT OPERATION COMMENCES 
WHEN THE SITE »ID* AND 'READY' COMMAND ARE RECEIVED FROM THE 
REMOTE STATION. 

CONTROL OF THE REMOTE RUNS SUBMITTED TO THE SYSTEM IS 
MAINTAINED WITH THE REMOTE OPERATION, VARIOUS CONTROL COMMANDS 
ARE AVAILABLE WITH ALTERATION SWITCH SETTINGS RELAYED TO THE X1Q8. 
WITHIN THE AVAILABLE COMMANDS IS THE CAPABILITY OF THE REMOTE 
OPERATOR TO SIGNAL THE 1108 OPERATOR TO SWITCH FROM DATA TO VOICE 
COMMUNICATION. THE REMOTE OPERATOR CAN THAN DIRECT THE ON-SITE 
OPERATOR TO INFORM THE SYSTEM OF ERROR RECOVERY PROCEDURES, OR ANY 
OTHER ACTION TO BE TAKEN BY THE SYMBIONT, VIA UNSOLICITED CONSOLE 
MESSAGES, 
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TO PROPERLY INITIATE THE lQ0<* THE FOLLOWING STEPS SHOULD BE 
TAKEN 

1* AT LEAST ONE CARD SHOULD BE IN THE INPUT HOPPER, THIS 
SHOULD EITHER BE A QRUN CONTROL CARD OR A BLANK CARD TO 
OCCUPY THE READ WAIT STATION, THIS INSURES A CONTINUOUS 
OPERATION WHEN READING IS TO BEGIN, 
Z. DEPRESS THE CLEAR, START* FEED AND RUN SWITCHES, 
3. DEPRESS ALTERATION SWITCH X THEN SWITCH 4, THE ABOVE 
THREE STEPS CAN EITHER BE TAKEN BEFORE OR AFTER THE COMMUNICATION 
LINE HAS BEEN SWITCHED TO THE DATA MODE, THE SYSTEM THEN REQUESTS 
THE SITE ID, IF DETERMINED AS A VALID ID THE PRINTOUT 'READY* IS 
SENT TO THE PRINTER, THE ABSENCE OF THE tREADY* PRINTOUT FOR Iff 
PREDETERMINED INTERVAL (ABOUT ONE MINUTE) INDICATES THAT EITHER N© 
ID OR AN INVALID ID WAS RECEIVED BY THE SYSTEM. THE DATA-SETS 
SHOULD BE SWITCHED TO VOICE BY THE OPERATORS TO DETERMINE FURTHER 
ACTION. IF NO ID WAS RECEIVED BY THE SYSTEM THE LINE CONNECTION 
MAY BE FAULTY AND RE-DIALING MAY BE NECESSARY, 

A REMOTE RUN IS ENTERED INTO THE SCHEDULE QUEUE WHEN THE OFIN 
CARD IS RECEIVED FROM THE 1QQ4. THE ENTIRE RUN STREAM IS DIRECTED 
TO MASS STORAGE EXCEPT WHEN A QFILE CARD IS ENCOUNTERED, IF THE 
DESIGNATED REPOSITORY FOR THE DATA FILE IS MAGNETIC TAPE THE INPUT 
TRANSMISSION WILL BE DISCONTINUED UNTIL A TAPE HAS BEEN LOADED BY 
ON-SITE PERSONNEL, 

INITIATING A SYMBIONT OPERATION FROM THE ON-SITE LOCATION TO A 
REMOTE SITE IS ACCOMPLISHED BY RUN FILE EXECUTION THROUGH DEVICE 
ASSOCIATION, OR BY A »SYM CONTROL STATEMENT. THE OUTPUT SYMBIONT 
DIRECTING THE FILE TRANSMISSION INITIATES THE DIALING PROCEDURES 
TO THE REMOTE SITE THROUGH THE COMMUNICATIONS HANDLER, 

SCHEDULING OF A SYMBIONT OPERATION TO TRANSMIT FILES TO A 
REMOTE SITE IS PROVIDED WITH THE OSYM CONTROL STATEMENT, FILES 
SENT TO REMOTE SITES ARE PROCESSED INDIVIDUALLY BY DEVICE, BUT ONE 
DEVICE ORIENTED SYMBIONT IS CAPABLE OF PROCESSING N FILES BEING 
SENT TO N LIKE REMOTE DEVICES, THUS THE ABILITY EXISTS TO SEND A 
SINGLE CATALOGUED MASS STORED FILE TO N REMOTE SITES AS A 
CONCURRENT OPERATION WITH UNIQUE CONTROL OF EACH DEVICE, 
TRANSMISSION OF A SINGLE TAPE FILE TO N REMOTE SITES IS HANDLED AS 
A SERIAL OPERATION BY THE SYMBIONT, 

ALTERATION SWITCH COMMAND DEFINITIONS 

THE 10Q<* ALTERATION SWITCHES ARE USED TO DEFINE COMMANDS 
AVAILABLE TO THE REMOTE OPERATOR, THE SETTING OF THESE SWITCHES 
ARE INTERPRETED BY THE 1QQM- AND RELAYED TO THE 1108 *REMQTE* 
SYMBIONT, ALTERATION SWITCH 4 IS THE fEXECUTE* COMMAND WHICH 
INITIATES THE INTERROGATION OF THE REMAINING THREE SWITCHES. THUS 
ANY COMBINATION OF ALTERATION SWITCHES X,Z AND 3 WHICH DESIGNATES 
THE COMMAND TO BE TAKEN MUST BE SET PRIOR TO THE •EXECUTE* SWITCH. 
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ALTERATION SWITCH COMMANDS 



SWITCHES COMMAND ACTION 



Z 



l»2 



READY INITIAL 'READY' * NOTIFIES THE U08 SYSTEM 

THAT THE REMOTE 1004 IS t READY i FOR OPERATION 
AND THAT A NEW USER IS TAKING CONTROL OF THE 
CHANNEL. THE SYMBIONT BEGINS TO REFERENCE THE 
iOQ<* AND THEREAFTER MAINTAINS COMMUNICATIONS 
BETWEEN THE TWO SITES, THE SYMBIONT ASSUMES 
THAT THE 1Q0<* SITE IS READY TO RECEIVE PRINT 
FILES AND PUNCH FILES AT THIS TlMEt 

'READY'AFTER HALT (SEE ACTION OF 'HALT' 
COMMANDS) - NOTIFIES THE SYMBIONT THAT 
COMMUNICATIONS ARE TO BE RESUMED AND THAT THE 
INPUT/OUTPUT OPERATIONS WHICH WERE IN PROGRESS 
AT THE TIME OF THE 'HALT' ARE TO BE CONTINUED, 

READ NOTIFIES SYMBIONT TO READ ONE OR MORE RUN 

FILES AND SUBMIT THEM FOR EXECUTION EACH RUN 
FILE IS HEADED BY A RUN CONTROL CARD. THE 
LAST FILE TO BE READ ON THIS COMMAND MUST BE 
TERMINATED BY A STOP CARD (PLUS ADDITIONAL CARD 
FOR THE WAIT STATION). THE ADDITIONAL CARD 
COULD BE THE RUN CONTROL CARD OF THE FIRST FILE 
OF THE NEXT GROUP. 

HALT NOTIFIES SYM8I0NTS TO HALT ALL COMMUNICATIONS 
ON THE 1004 CHANNEL. WHEN THE ' READY ' COMMAND 
IS EXECUTEDt ALL OPERATIONS WILL RESUME. 

HALT, 

GO VOICE SAME AS 3 (HALT)* EXCEPT THE U08 OPERATOR 
IS NOTIFIED TO PLACE THE DATA LINE IN THE 
•TALK* MODE FOR VOICE COMMUNICATIONS WITH THE 
1004 OPERATOR. AFTER BOTH OPERATORS SWITCH 
BACK TO THE 'DATA* MODE* THE t READY' COMMAND 
IS USED TO RESUME OPERATIONS. 



1,3 



ABORT 
PRINT 



NOTIFIES THE PRINT SYMBIONT THAT THE REMAINBER 
OF THE FILE CURRENTLY BEING PRINTED ON THE 
1004 IS TO BE IGNORED AND THAT PRINTING IS TO 
BEGIN WITH THE NEXT PRINT FILE* IF PRESENT. 



2,3 



ABORT 
PUNCH 



NOTIFIES THE CARD PUNCH SYMBIONT THAT THE 
REMAINDER OF THE FILE CURRENTLY BEING PUNCHBD 
ON THE 100** IS TO BE IGNORED AND THAT PUNCHING 
IS TO BEGIN WITH THE NEXT PUNCH FILE* IF 
PRESENT. 
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1,2*3 OFF 
LINE 



THIS COMMAND IS USED WHEN THE 1004 OPERATOR 
IS READY TO RELINQUISH THE CHANNEL. THIS 
COMMAND IS NORMALLY EXECUTED FOR TERMINATE OF 
THE REMOTE OPERATION. WHEN ENCOUNTERED THE 
SYMBIONT PREPARES FOR TERMINATION OF FURTHER 
COMMUNICATION. 1) IF INPUT IS BEING ACCEPTED 
FROM THE 1004 * WHEN AN OFF LINE COMMAND IS 
RECEIVED TRANSMISSION IS CONTINUED UNTIL THE 
QQ CARD IS DETECTED. WHEN THE OUTPUT 
BECOMES AVAILABLE FOR THIS RUN* THE SYMBIONT 
WILL INITIATE DIALING PROCEDURES TO THE SITE 
OF RUN SUBMISSION. 2) IF OUTPUT IS IN 
PROGRESS WHEN THE »OFF LINE* COMMAND IS 
RECEIVED* THE PRINT AND/OR PUNCH FILE 
CURRENTLY INVOLVED IN THE TRANSMISSION IS TO 
BE COMPLETED PRIOR TO HANGING UP. 
ARRANGEMENTS MUST BE MADE BETWEEN THE 1004 AND 
1108 OPERATORS FOR THE DISPOSITION OF ANY 
OUTPUT FILE REMAINING IN THE QUEUE DESTINED 
FOR THE REMOTE SITE. THE *SR»MESSAGE OPTION 
»X»* IS AVAILABLE FOR THOSE QUEUED OUTPUT 
FILES WHICH ARE TO BE DELETED FROM 
TRANSMISSION TO SITE »ID% 



TERMINATION CARDS 



THE TERMINATION CARDS ARE THE STOP CARD* COLUMNS 1 AND 2 MUST 
CONTAIN A 7»8 PUNCH* FOLLOWED BY AT LEAST ONE ADDITIONAL CARD TO 
OCCUPY THE 1004 READ WAIT STATION. PRESENCE OF THE STOP CARD 
TERMINATES THE READ OPERATION. THE «READ» COMMAND MUST BE 
EXECUTED FOR ANY FURTHER READING. THE ADDITIONAL CARD SHOULD 
EITHER BE A BLANK CARD OR A ©RUN CARD OF A SUCCEEDING RUN. 

GENERAL INFORMATION 

IN ORDER TO PREVENT UNNECESSARY 'TlME-OUTSt AT THE 1108* THE 
1004 STOP BUTTON SHOULD NEVER BE DEPRESSED EXCEPT UPON INITIAL 
CARD LOADING OR DURING THE HALT PERIOD. 

IF READING IS TO OCCUR* THE OPERATOR MUST ALWAYS PROVIDE A CARD 
FOR THE WAIT STATION. 

IF A CARD JAM OCCURS* REMOVE THE UNREAD CARDS (INCLUDING THE 
CARD IN THE WAIT STATION)* REPAIR THE DECK* PLACE THE CARDS AGAIN 
IN THE HOPPER* AND DEPRESS FEED AND RUN. 

A DELAY AT THE 1004 WILL CAUSE THE 1108 TO »TIME*OUT» AND GIVE 
THE 1108 OPERATOR THE OPPORTUNITY TO REINITIATE THE FUNCTION, THE 
1004 OPERATOR IS GIVEN AT LEAST 5 MINUTES TO MAKE REPAIR (FIX CARD 
JAMS* PUT IN PAPER* ETC.). 

TWO REMOTE SYSTEMS ARE PROVIDED. •RMSl* (REMOTE SYSTEM 81) IS 
TO BE USED WITH VOICE GRADE LINES (2400 BPS) AND UTILIZES THE 
COMPRESSION/DECOMPRESSION TECHNIQUES DEVELOPED FOR THE 1107 REMOTE 
1004. ONLY 80 COLUMN READING AND PUNCHING PLUS PRINTING IS 
PROVIDED WITH THIS SYSTEM. 
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TO TAKE ADVANTAGE OF THE INCREASED SPEEDS PROVIDED BY A TELPAK- 
A* SYSTEM <<K)800 BPS) A NEW SYSTEM CALLED »RMSa» IS PROVIDED* tflTH 
THIS SYSTEM THERE IS NO COMPRESSION OR BUFFERING, BUT RATHER A 
ONE-TO-ONE RELATIONSHIP EXISTS BETWEEN REQUESTS AND CARDS READ OR 
PUNCHED* LINES PRINTED, ETC, 80 COLUMN* COLUMN BINARY AND PAPER 
TAPE READING/PUNCHING AND PRINTING CAPABILITIES ARE PROVIDED WITH 
♦RMS3% 

X108 OPERATOR ASSISTANCE 

THE MSG CONTROL CARD IS USED TO TYPE A MESSAGE TO THE U08 
OPERATOR t A MSG CARD OR GROUP OF MSG CARDS CAN BE USED BY THE 
REMOTE PROGRAMMER OR OPERATOR TO REQUEST ASSISTANCE FROM THE UQ8 
OPERATOR. THE MESSAGES ARE PRINTED ON BOTH THE CONSOLE/PRINTER 
AND THE REMOTE PRINTER, 

ON-SITE CONTROL 

CERTAIN MALFUNCTION RECOVERY PROCEDURES REQUIRE INFORMATION TO 
BE PASSED ON TO THE SYMBIONT IN ORDER TO ALTER ITS DIRECT INPUT OR 
OUTPUT OF REMOTE FILES, THESE PROCEDURES ARE GOVERNED BY VOICE 
COMMUNICATIONS FROM THE 1004 OPERATOR TO THE U08 OPERATOR, TftE 
UQ8 OPERATOR THEN TYPES IN AN UNSOLICITED MESSAGE DEFINING THE 
REQUIRED ACTION TO BE TAKEN, THESE MESSAGES ARE AVAILABLE TO ANY 
ACTIVE REMOTE SITE, 

IF THE REMOTE 'HALT* COMMAND IS USED TO TEMPORARILY SUSPEND 
TRANSMISSION, AND IF ACTION OTHER THAN CONTINUATION IS DESEED, 
THE »SR» MESSAGE MUST BE TYPED IN PRIOR TO EXECUTING THE • READY t 
COMMAND. THE GENERAL FORMAT OF THIS MESSAGE IS 

SR ID SN A 

SR- IS THE DEFINITION FOR ALL REMOTE SYMBIONT MESSAGES. THIS 

INFORMS THE CONSOLE ROUTINE TO CHANNEL THIS MESSAGE TO 

SYMBIONT REMOTE CONTROL ROUTINE, 
ID- IS THE SITE IDENTIFICATION TO WHICH THIS MESSAGE APPLIES 
SN- THE NAME OF SYMBIONT TO WHICH THE MESSAGE IS BEING 

DIRECTED 
A- IS THE ACTION TO BE TAKEN BY THE SYMBIONT. THE FIELD 

DEFINITION OF THE LEGAL CODES ARE 

A- CONTINUE REMOTE OPERATION 

H- HALT REMOTE OPERATION 

E- END OF INPUT t RUN FILE COMPLETE, 

R* REPRINT OR REPUNCH (IN THE FORM RXX)WHERE »XX»IS 
THE NUMBER OF* X) PAGES TO REPRINT OR, 2)CARDS TO 
BE REPUNCH. THE 'XX'VALUE HAS AN IMPLIED MINfcJS (•) 
SIGN AND HAS A MAXIMUM VALUE OF iO. TO SKIP A 
PORTION OF A FILE A PLUS <♦> SIGN MUST PRECEDE 
♦XX». E.G. 

SR ID R?m R+28 

♦TRADEMARK OF AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
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THIS WILL BYPASS PRINTING OF THE NEXT 20 PAGES OF 
THE CURRENT PRINT FILEt THE CURRENT PAGE IS 
COMPLETED AND EXCLUDED FROM THE COUNT t 

SR ID RCR48 R5 

REPUNCH LAST FIVE CARDS, 

X- THE FILE DELETION FUNCTION IS ONLY AVAILABLE WITH 
THE SM MESSAGE AND APPLIES TO ANY FILE IN THE 
PRINT/PUNCH OUTPUT QUEUEr REMOTE OR ON LINE 
OPERATIONS* 

T- TERMINATE CURRENT FILE. FOR INPUT THE RUN FILE 1$ 
DISCARDED. FOR OUTPUT t THE CURRENT PRINT OR PUNCN 
FILE IS TO BE TERMINATED. OUTPUT OPERATIONS WILL 
CONTINUE WITH THE NEXT FILE OF THE QUEUE. 

CARD READER 

SYMBIONT NAME «RCR4» FOR 80 COLUMN CARDS 

»RCRC» FOR CODE IMAGE CARDS 

READER INITIATION 

TO PREPARE THE 1004 FOR CARD READING 

1. LOAD INPUT HOPPER WITH CARDS 

2. ADD TERMINATION CONTROL CARDS. 

3. DEPRESS ALTERATION SWITCH 2 THEN SWITCH 4 

THE tREAD* COMMAND IS RELAYED TO THE SYMBIONT CONTROL 
ROUTINES WHICH INDICATES THE CARD READ SYMBIONT. THE 
ALTERATION SWITCHES ARE INTERNALLY CLEARED BY THE 1004 PRIOR 
TO READING THE FIRST CARD. (THE SWITCH LIGHTS REMAIN LIT 
UNTIL CLEARED BY THE OPERATOR. I.E. PRIOR TO ISSUING 
ANOTHER COMMAND ES 2 AND 4 MUST BE DEPRESSED AGAIN.) 

ON-SITE CONSOLE MESSAGES 

THE «SR* MESSAGE FOR THE CARD READ SYMBIONT 



SR ID RCR80 ET 

HAS THE FOLLOWING OPTIONS 

E- END OF INPUT DECK. RUN FILE IS ENTERED INTO THE 

SCHEDULE QUEUE. 
T- TERMINATE CURRENT RUN FILE AND DO NOT ENTER INTO 

SYSTEM. 
A- CONTINUE CURRENT INPUT OPERATION. 
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PRINTER 

SYMBIONT NAME »RPN<P 

PRINTER INITIATION 

THIS SYMBIONT IS ACTIVATED WHEN A PRINT FILE IS ENTERED 
INTO ITS QUEUE VIA THE PRINTS ROUTINE OR THE OSYM CONTROL 
STATEMENTt 

PRNCN$ CONTROL FUNCTIONS 

THE CONTROL FUNCTIONS APPLICABLE TO THIS SYMBIONT 
ARE »H«f »L»» »M» AND »S», THE SPECIAL FORM MESSAGE 
IS DISPLAYED AT THE REMOTE TERMINAL AND ON-SITE CONSOLE. 
VOICE COMMUNICATION IS NECESSARY TO INFORM THE ON-SITE 
OPERATOR OF THE APPROPRIATE SYMBIONT ACTION. 

ON-SITE CONSOLE MESSAGES 

THE »SR' MESSAGE FOR THE PRINT SYMBIONT 

SR ID RPfW RT 

HAS THE FOLLOWING 'AtOPTlONS 

R- REPRINT OR SKIP «XX» PAGES, 

T- TERMINATE CURRENT PRINT OPERATION 

AND INITIATE PROCESSING OF NEXT PRINT FILE, 
(TERMINATION OF THE PRINT FILE IS ALSO AVAILABLE AT 
THE REMOTE SITE WITH THE t ABOUT PRINT' COMMAND.) 

CARD PUNCH 

SYMBIONT NAME »RCP<*» FOR 80 COLUMN CARDS 

tRCPC FOR CODE IMAGE CARDS 

PUNCH INITIATION 

THIS SYMBIONT IS ACTIVATED WHEN A CARD PUNCH FILE IS 
ENTERED INTO ITS QUEUE VIA THE PUNCHS ROUTINE OR THE 

QSYM control statement. 

PCHCNS CONTROL FUNCTIONS 

THE CONTROL FUNCTIONS APPLICABLE TO THIS SYMBIONT 
ARE »C» AND »S». 

ON-SITE CONSOLE MESSAGES 

THE »SR» MESSAGE FOR THE PUNCH SYMBIONT 

SR ID RCP<*8 RT 

HAS THE FOLLOWING OPTIONS 

R- REPUNCH OR SKIP *XX» CARDS, 

T- TERMINATE CURRENT PUNCH OPERATION AND INITIATE 
PROCESSING OF THE NEXT PUNCH FILE IN THE QUEUE. 
(TERMINATION OF THE PUNCH FILE IS ALSO AVAILABLE AT 
THE REMOTE SITE WITH THE « ABORT PUNCH* COMMAND,) 
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9.8, REMOTE DEMAND OPERATION 



9.8.1. GENERAL DEMAND TERMINAL HANDLER FEATURES 

THE INPUT SYMBIONTS OPERATING IN THE DEMAND MODE ALWAYS ACCEPT 
INPUT FROM A REMOTE TERMINAL EXCEPT WHEN IN THE QADD.MODE, THUS, 
THE RATE OF INPUT TO THE SYSTEM IS SUBJECT TO THE DISCRETION QW 
THE REMOTE OPERATOR. INPUT FROM THE TERMINAL IS BUFFERED IN MAIN 
STORAGE IN THE SAME MANNER AS AN INPUT RUN STREAM FROM THE ON-SITE 
CARO SUBSYSTEM, 

USE OF THE SYMBIONT INTERFACE ROUTINES (READS, PRINTS, ETC,) 
AND THE SYMBIONT CONTROL FUNCTIONS PRNCN$ AND PCHCNS WHILE IN THE 
DEMAND MODE ARE AS PREVIOUSLY DEFINED IN THIS CHAPTER. 

9.8.2, INITIATION PROCEDURES 

AT THE COMPLETION OF THE DIALING OPERATION, THE REMOTE OPERATOR 
MUST RESPOND WITH HIS SITE IDt THIS SITE ID IS VERIFIED BY THE 
COMMUNICATION HANDLER AND IF DIRECT SYMBIONT CONTROL OF THE 
TERMINAL IS SPECIFIED, THE SYMBIONT IS GIVEN CONTROL AND TRANSMITS 
THE MESSAGE ♦ READY*. DISPLAY OF THE t READY' MESSAGE INFORMS THE 
OPERATOR THAT THE SYMBIONT IS READY TO RECEIVE MODE AND WAITING 
FOR ITS INITIAL COMMAND. 

EACH SUPPORTED DEVICE HAS AN ASSOCIATED HANDLER TO PERFORM THE 
INITIAL INPUT INTERPRETATION OF CHARACTERS, FOR EACH DEVICE A 
SMALL SET OF CHARACTERS IS RESERVED TO CONTROL IMAGE FORMATION, 
BASIC CONTROLS ARE: 

END OF IMAGE 

THIS CHARACTER MARKS THE END OF AN INPUT IMAGE. IT IS NOT 
PLACED IN THE IMAGE, BUT DIRECTS THE SYMBIONT TO TRANSMIT THE 
CURRENT IMAGE AND PREPARE FOR THE NEXT INPUT, 

DELETE IMAGE 

RECEIPT OF THIS CONTROL CHARACTER CAUSE THE ERASING OF ANY 
PARTIALLY CONSTRUCTED IMAGE. THE SYMBIONT PREPARES FOR RE-TYPING 
OF THE IMAGE. 

CHARACTER ERASE 

RECEIPT OF THE CONTROL CHARACTER ERASES THE PREVIOUSLY INPUT 
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CHARACTER ALLOWING ITS REPLACEMENT BY THE NEXT INPUT, MORE THAN 
ONE CHARACTER CAN BE ERASED FROM RIGHT TO LEFT BY REPEATED 
SUBMISSION, 

INTERRUPT 

INPUT OF THIS CONTROL INTERRUPTS THE PROGRAM CURRENTLY 
EXECUTING. IT CAN SIGNAL THE PROGRAM TO TAKE AN ALTERNATE ACTION* 
OR REQUEST INPUT FOR FURTHER DIRECTION, 

RUN INITIATION FROM A REMOTE TERMINAL DOES NOT NECESSARILY 
IMPLY THAT THE CONTROL STREAM MUST BE RECEIVED FROM THAT TERMINAL • 
THE SYSTEM ALLOWS THE USER TO START A MASS STORED RUN FROM A 
REMOTE TERMINAL WITH THE 'REMOTE* SYSTEM GENERATION STATEMENT, IF 
THE RUN INTENDS TO USE THE TERMINAL AS A DEVICE OF THE RUN, THE 
LINE MUST BE ASSIGNED WITH AN QASG STATEMENT, 

9.8,3. TERMINATION QF DEMAND RUNS 

TERMINATION OF A DEMAND RUN OCCURS WHEN A QFIN STATEMENT IS 
RECEIVED. AN END OF TRANSMISSION (EOT) OUTSIDE A RUN CAUSES TPIE 
SYMBIONT TO RELEASE THE LINE ASSOCIATED WITH THE TERMINAL TO THE 
COMMUNICATIONS HANDLER, WHICH THEN RESUMES MONITORING THE IDLE 
LINE. IF ANOTHER RUN IS TO BE INITIATED FROM THIS TERMINAL* ONLY 
THE SITE ID IS REQUIRED TO RE-ESTABLISH SYMBIONT CONTROL, 

THE REMOTE OPERATOR SHOULD INSURE, PRIOR TO HIS HANG-UP# THAT 
THE SYMBIONT IS AWARE OF THE FORTHCOMING DISCONNECT, IF NOT TPlE 
SYMBIONT WILL MAINTAIN CONTROL OF THE LINE, WHEN NO TRANSMISSIONS 
HAVE OCCURRED FOR 15 MINUTES, THE ON-SITE OPERATOR IS INFORMED OF 
THE INACTIVITY WITH A TIME OUT MESSAGE. IF THE OPERATOR HAS 
ESTABLISHED THAT THE REMOTE TERMINAL HAS BEEN DISCONNECTED, HE MAY 
THEN TERMINATE THE REMOTE OPERATION WITH THE UNSOLICITED SYMBIONT 
•SR» MESSAGE. 

9,8,**. TELETYPE* MODEL 35 ASR-KSR MACHINE 

SYMBIONT NAME 

TTY5A FOR TELETYPE* MODEL 35 ASR (ASCII CODE) MACHINE 
TTY5K FOR TELE TYPE*MODEL 35 KSR (ASCII CODE) MACHINE 

INITIATION PROCEDURES 

THE SITE ID CAN BE SENT FROM THE TERMINAL WITH THE 'HERE IS* 
FUNCTION KEY, OR BY DIRECT TYPEIN, OR WITH PAPER TAPE, IF PAPER 
TAPE IS USED, THE 6 CHARACTER SITE ID MUST BE FOLLOWED WITH A AN 
tXOFF' FUNCTION CHARACTER, WHEN THE SYMBIONT IS GIVEN CONTROL OF 
THE LINE IT WILL SEND THE FOLLOWING CHARACTER SEQUENCE 

R-E-A-D-Y-CR-LF 
♦TRADEMARK OF TELETYPE CORPORATION 
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THE SYMBIONT IS NOW READY TO RECEIVE INPUT. EACH EXECUTIVE 
COMMAND IS RECOGNIZED BY THE LEAD CHARACTER U . 

CONTROL CHARACTERS 

END IMAGE" THE END OF IMAGE CHARACTER FOR THE TTY35 

IS THE 'RETURN' KEY. MAXIMUM IMAGE LENGTH IS 72 
CHARACTERS. 



DELETE- 



ERASE- 



THE DELETE IS REPRESENTED ON THE KEYBOARD 
WITH THE 'QUESTION MARK' (?) CHARACTER. WHEN 
RECEIVED FROM THE TERMINAL* THE CURRENT IMAGE IS 
DISCARDED. THE SYMBIONT RESPONDS TO THE 'DELETE* 
WITH THE SEQUENCE 'CR-LF*. 

THE ERASE IS REPRESENTED QN THE KEYBOARD 
WITH THE DOUBLE QUOTE KEY. WHENEVER THE CHARACTER 
COUNT OF THE IMAGE IS REDUCED TO ZERO THE SYMBIONT 
WILL RESPOND WITH THE CHARACTER SEQUENCE 'CRH.F'. 



INTERRUPT* 



THIS CHARACTER IS REPRESENTED ON THE TELETYPE 
CONSOLE WITH THE KEY LABELED 'BREAK' OR 'RTSt. 
SYMBIONT COMPLETES THE CURRENT OUTPUT MESSAGES, 
THEN PREPARES TO ACCEPT AN INPUT IMAGE. 



THE 

AND 



TERMINATION PROCEDURES 



THE STANDARD TERMINATION PROCEDURE IS PERFORMED WHEN A QFIN 
STATEMENT HAS BEEN RECEIVED BY THE SYSTEM. THE SYMBIONT RETAINS 
CONTROL OF THE LINE TERMINAL UNTIL ALL OUTPUT DESTINED FOR THE 
SITE HAS BEEN SENT, WHEN THE OUTPUT OPERATION IS COMPLETE THE 
SYMBIONT WILL SEND THE FOLLOWING CHARACTER SEQUENCE 

CR-LF-L-I-N-E- -R-E-L-E-A-S-E-D-CR-LF 

AT THE COMPLETION OF THIS MESSAGE* IDLE LINE MONITORING IS 
RESUMED. 

WHEN THE DEMAND RUN IS TERMINATED WITH THE END OF TRANSMISSION 
(EOT) KEY» OR BY THE ON-SITE OPERATOR THE LINE TERMINAL IS 
IMMEDIATELY RELEASED. THE RUN IS TERMINATED WITH NO INDICATION OF 
SUCH SENT TO THE TELETYPE. ANY INFORMATION PREVIOUSLY RECEIVED BY 
THE SYMBIONT AND NOT PROCESSED IS DISCARDED, LIKEWISE. ANY 
ACCUMULATION OF OUTPUT BY THE SYMBIONT IS ALSO LOST. 

PAGE FORMATTING 

THE TELETYPE PAGE IS FORMATTED AS AN 8 1/2 X U PAGE. THE 
MARGIN DEFINITION ASSUMED BY THE TRANSMITTING SYMBIONT IS 66 LINES 
PER-PAGE WITH A TOP MARGIN SETTING OF 5 LINES* AND THE BOTfOM 
MARGIN SETTING OF <* LINES. PAGE HEADINGS ARE INTRODUCED WITH THE 
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QHDG STATEMENT OR THE PRNCNS CONTROL FUNCTION. THE MAXIMUM LENGTH 
OF THE HEADING IS 60 CHARACTERS. THE DATE AND PAGE OPTIONS ARE 
HONORED. IF DATE IS SPECIFIED IT IS PRINTED ON THE HEADING LINE. 

PRNCNS CONTROL FUNCTIONS 

THE FUNCTIONS AVAILABLE WITH THIS SYMBIONT ARE; 

H- HEADING 

L- SPACE TO LOGICAL LINE 

M- MARGIN SETTINGS 

S- SPECIAL FORM REQUEST 

9.9. SYSTEM GENERATION PARAMETERS 



9.9.1. DEVICE ASSOCIATION 

EACH INPUT DEVICE WHICH IS CAPABLE OF ENTERING A CONTROL STREAM 
INTO THE SYSTEM HAS ASSOCIATED OUTPUT DEVICES TO WHICH THE PRINTS 
AND PUNCHS FILES ARE DlRECTEDt THIS INPUT/OUTPUT ASSOCIATION IS 
DEFINED BY THE SYSTEM WHICH LINKS ON-SITE INPUT DEVICES TO 0N*SITE 
SITE OUTPUT DEVICES AND REMOTE INPUT TO REMOTE OUTPUT WITH THE 
SAME TERMINAL IDENTITY. ASSOCIATION OF DEVICES IS SUBJECT TO USER 
SPECIFIED DEFINITION WITH SYSTEM GENERATION PARAMETERS (SEE SYSTEM 
GENERATION STATEMENTS - ASSOCIATE SYM8I0NTS), OR WITHIN ANY Gl^EN 
RUN VIA THE QSYM CONTROL STATEMENT (SEE CHAPTER 5). 

THE SYMBIONT DEFINED ASSOCIATION FOR REMOTE OPERATIONS IS 
DETERMINED BY EQUIPMENT TYPE AND SITE ID. INPUT RECEIVED FROM A 
REMOTE SITE WILL HAVE ITS OUTPUT RETURNED TO THE STATION 
SUBMITTING THE INPUT. IF A REMOTE INSTALLATION HAS TWO OR MORE 
100«MSf EACH OF THESE SUBSYSTEMS WOULD HAVE A UNIQUE SITE ID t 
THEREFOREt A RUN SUBMITTED FROM ANY ONE OF THE iQ0*MS WOULD HAVE 
ITS OUTPUT RETURNED TO THAT 100<*. IN ORDER FOR ANY 1Q(W OF THE 
INSTALLATION TO BE ELIGIBLE OUTPUT RECIPIENTS* THE SYSTEM DEFINED 
ASSOCIATION MUST BE OVERRIDDEN. THIS IS ACCOMPLISHED WITH THE 
♦REMOTE' SYSTEM GENERATION PARAMETER WHICH DEFINES THE EQUIPMENT 
LOCATED AT THE REMOTE TERMINALS (SEE SYSTEM GENERATION STATEMENTS 
- REMOTE TERMINALS). 

THE 'REMOTE' PARAMETER IS USED TO ASSOCIATE PRINTS/PUNCHS 
OUTPUT TERMINALS WITH THE RUN INITIATING TERMINAL' BY SPECIFYING 
SITE ID CODES IN THE PRINTS AND PUNCHS ASSOCIATION FIELDSt IF 
EITHER* OR BOTH* FIELDS ARE OMXTTEDf THE REMOTE IDENTITY FIELD 
DICTATES THE OUTPUT TERMINAL TO THE SYSTEM. 

THE SYMBIONT DEFINED ASSOCIATION FOR ON-SITE OPERATIONS IS 
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DETERMINED BY EQUIPMENT TYPE. THE SOURCES OF RUN INPUT* CARD OR 
PAPER TAPE* HAS FOR ITS ASSOCIATED PRINTS OUTPUT ANY AVAILABLE 
PRINTER AT THE ON-SITE LOCATION. PUNCHS OUTPUT IS DIRECTLY 
ASSOCIATED WITH ITS RUN'S SOURCE OF INPUT! CARDS INWARDS OUT TO 
ANY AVAILABLE PUNCH U0Q4 OR 300 CPM PUNCH) , PAPER TAPE IN-PAPER 
TAPE OUT OF SAME LEVEL AS INPUT. THE ^ASSOCIATED SYMBlONTS» 
STATEMENT (SEE SYSTEM GENERATION STATEMENTS - ASSOCIATE SYMBIONTS) 
ALLOWS FOR ASSOCIATION BY DEVICE OR A CLASS OF SYMBIONT DEVICES, 
A CLASS OF SYMBIONT DEVICES IS DEFINED AS A SET OF PERIPHERAL 
EQUIPMENT OF IDENTICAL NOMENCLATURE CONTROLLED WITH ONE SYMBIONT 
HANDLER. EACH SYMBIONT NAME OF THE SYSTEM REFERS TO A CLASS OF 
DEVICES. EACH DEVICE WITHIN A CLASS ASSUMES THE SYMBIONT NAME 
SUFFIXED BY A DIGIT 1-9. THE LOWEST CHANNEL NUMBER AND UNIT NUMBER 
OF A DEVICE WITHIN A CLASS IS ASSIGNED THE DIGIT 1. 

9.9.2. PROBE 

THE SYSTEM GENERATION PARAMETER »PROBE» SPECIFIES THOSE ON-SITE 
DEVICES* OR DEVICE CLASSES, WHICH ARE TO BE PROBED FOR INCOMING 
RUN STREAMS, PROBING IS INITIATED WHEN THE SYSTEM IS BOOTSTRAPPED 
AND EVERY 15 SECONDS THEREAFTER, 

NOTE: DEVICE NAMES CORRESPOND TO SYMBIONT NAMES AS DESCRIBED 
ABOVE. 

9.9.3. MASS STORAGE REQUIREMENTS 

THE MASS STORAGE AREA REQUIRED FOR PRINTS AND PUNCH$ FILES 
VARIES ACCORDING TO THE RUN OUTPUT PRODUCED AND WITH THE SPEED OF 
THE OUTPUT DEVICES PROCESSING THESE FILLS. THE TOTAL NUMBER OF 
PAGES OR CARDS EXPECTED AS OUTPUT FROM A RUN ARE SPECIFIED On EACH 
QRUN STATEMENT. IF EITHER FIELD IS OMITTED* THE COUNT ASSIGNED 
WITH THE tSTANDARD PAGE(CARD) LlMlTt SYSTEM GENERATION PARAMETER 
IS USED AS THE PAGE OR CARD LIMITATION. THE INITIAL SYSTEM VALUES 
ARE 100 PAGES OF PRINTING AND THE EQUIVALENT OF 100 80 COLUMN CARD 
IMAGES FOR PUNCHING. TERMINATION OF A RUN WHICH EXCEEDS EITHER 
LIMIT IS SPECIFIED ON THE QRUN STATEMENT FOR EACH RUN* OR WITH THE 
SYSTEM GENERATION PARAMETER TERMINATE RUN WHEN P FILE EXCEEDED* 
FOR ALL RUNS, THE INITIAL SYSTEM ASSUMES THE 'CONTINUE RUN WHEN 
EXCEEDED* CONDITION. 

CONSOLE MESSAGES 

THE PRINT AREA OF A RUN IS EXCEEDED # THE OPERATOR IS 
NOTIFIED WITH THE MESSAGE. 

RUNID PRINT EXCEEDED 

IF THE TERMINATE OPTION IS IN EFFECT THE RUN IS ABORTED 
AT THIS TIME. IF THE TERMINATE OPTION IS NOT SPECIFIED* 
THE RUN WILL CONTINUE, 
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THE PUNCH AREA OF A RUN IS EXCEEDED, THE OPERATOR IS 
NOTIFIED WITH THE MESSAGE 

RUNID PUNCH EXCEEDED 

THE SAME ACTION IS TAKEN FOR THIS CONDITION AS FOR 
•PRINT EXCEEDED'* 
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10. INPUT/OUTPUT DEVICE HANDLERS 



10.1. I/O CONTROL 



10, 1,1 • GENERAL 

INPUT/OUTPUT OPERATIONS ARE CONTROLLED BY MEANS OF A CENTRAL 
ROUTINE, IT MAY BE THOUGHT OF AS THE MASTER DEVICE HANDLER* 
ACCEPTING AND QUEUEING REQUESTS AND INTERRUPTS* AND GIVING CONTROL 
OF THEM TO THE I/O DEVICE HANQLERf WHEN APPROPRIATE, PARTIAL DUAL 
CHANNELS, FULL DUAL CHANNELS, DUAL-COMPUTER CHANNELS, AND ESI 
CHANNELS REQUIRE SPECIAL TREATMENT, PARTIAL-DUAL AND FULL-DUAL 
CHANNELS MUST USE TWO CONSECUTIVE CHANNEL NUMBERS. A SPECIAL 
MECHANISM IS USED TO SERVE AS A COMMON ROUTINE FOR TREATMENT OF 
WAIT-TYPE ER'S, AND INTERRUPT-REQUEST-TYPE ER'S. OTHER 
SUBROUTINES COMMON TO ALL THE HANDLERS ARE CONTAINEO WITHIN 
CENTRAL CONTROL* SUCH AS THE CONVERSION OF A USER'S ACCESS WORD 
FROM RELATIVE TO ABSOLUTE AND CHECKING IT AGAINST HIS ASSIGNED 
AREA OF CORE. 

REFERENCE TO I/O CONTROL IS DEPENDENT UPON THE CLASS OF 
EQUIPMENT BEING REFERRED TO; 

COMMUNICATIONS DEVICES* 
MAGNETIC DRUM OR TAPE, OR 
LOW-SPEED ON-SITE DEVICES, 

THE COMMUNICATIONS DEVICES ARE REFERENCED VIA A SPECIAL HANDLER 
DESCRIBED IN SECTION 6 BELOW, THE SYMBlONTS CONTROL THE LOW-SPEED 
ON-SITE DEVICES VIA THE ARBITRARY DEVICE HANDLER, THIS HANDLER IS 
ALSO AVAILABLE TO OTHER ROUTINES SUCH AS MAINTENANCE ROUTINES AND 
SPECIAL HANDLING OF PERIPHERAL DEVICES, FOR REFERENCING TAPE AND 
DRUM UNITS THE STANDARD BASIC LEVEL CONSISTS OF THE PACKET MODE BY 
USING AN EXECUTIVE RETURN INSTRUCTION WITH AO LOADED WITH THE 
PACKET ADDRESS AS FOLLOWS; 



LA AO*PKT ADDR 
ER ENTRANCE TAG 

THE ENTRANCE TAG CAN BE ONE OF THE FOLLOWING 

10$ INITIATE THE REQUESTED OPERATION AND RETURN CONTROL 
IN-LINE IMMEDIATELY, PROGRAM ACTIVITY CONTINUES WITH 
THE ASSUMPTION THAT A WAIT ON COMPLETION IS CODED AT A 
SUBSEQUENT POINT FOR PROPER SYNCHRONIZATION, 
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IOWS INITIATE THE REQUESTED OPERATION AND RETURN CONTROL 
AFTER THE OPERATION IS COMPLETED. NO FURTHER 
SYNCHRONIZATION IS NEEDED. THIS ENTRANCE SAVES THE 
TIME REQUIRED TO STORE AND RESTORE ICR IF FURTHER 
OPERATION IS DEPENDENT UPON THE I/O COMPLETION. 

10X1$ INITIATE THE REQUESTED OPERATION AND EXIT. UPON 

COMPLETION OF THE OPERATION CONTROL IS GIVEN TO THE 
INTERRUPT ROUTINE DEFINED BELOW. THIS ENTRANCE CAN 
BE USED ONLY IF AN INTERRUPT ROUTINE ADDRESS IS 
SPECIFIED. THE EXIT AND RESTART AS AN INTERRUPT 
ROUTINE INCREASES THE COMPLETION PRIORITY AND SAVES 
THE TIME NEEDED TO STORE AND RESTORE THE CONTROL 
REGISTER SETt 

101$ SAME AS 10$ WITH THE ADDITION OF AN INTERRUPT ROUTINE 
INITIATED AT COMPLETION OF THE I/O REQUEST. 

IOWI$ SAME AS IOWS WITH THE ADDITION OF THE COMPLETION 
INTERRUPT ROUTINE. 

IN MANY RESPECTS THE INTERRUPT ACTIVITY IS THE SAME AS ALL 
OTHER ACTIVITIES REGISTERED USING THE FORK FUNCTION. IT DIFFERS 
IN THE FOLLOWING AREAS S 

THE PRIORITY OF THE ACTIVITY IS RAISED TO THE HIGHEST 
POSSIBLE LEVEL WITHIN THE PROGRAM CLASS OF THIS WORKER* I.E. 
FOR A BATCH WORKER PROGRAM THESE I/O COMPLETION ACTIVITIES 
WILL RECEIVE CONTROL 8EF0RE ANY OTHER BATCH PROGRAM 
ACTIVITY. 

THE INTERRUPT ROUTINE IS NOT INTERRUPTABLE IN FAVOR OF ANY 
OTHER SIMILAR ACTIVITY OF THE SAME PROGRAM. ALL ARE QUEUED 
IN A FIRSWN-FIRST-<OUT LIST OF ALL PROGRAMS WITHOUT REGARD 
TO PRIORITY WITHIN THE CLASS. 

ANY EXEC SERVICE REQUEST REMOVES THE INTERRUPT ACTIVITY FROM 
THE HIGH PRIORITY LIST AND PUTS IT BACK WITHIN THE WORKER 
PROGRAM, 

THE CR SUBSET IN THE INTERRUPT ROUTINE IS LIMITED TO BU# 
AO THROUGH A5, AND Rl THROUGH R3. THE AO REGISTER IS 
PASSED ON TO THE INTERRUPT ROUTINE FROM THE CONTENTS AT THE 
REFERENCE TO I/O CONTROL AND IF THE SUPPRESS RECOVERY MODE 
IS SET THE Al REGISTER IS LOADED WITH THE STATUS WORD FROM 
THE SUBSYSTEM EXTERNAL INTERRUPT. 

IN THE ABSENCE OF ANY OTHER EXEC SERVICE REQUEST THE NORMAL 



UP-4144 



UNIVAC 1108 EXECUTIVE 
PROGRAMMER'S REFERENCE 



10 



PROGRAM STATUS CAN BE RESTORED BY USING THE UNLCKS FUNCTION (SEE 
EXECUTIVE REQUEST SECTION), 

EVERY ATTEMPT IS MADE IN THE MULTIPROGRAMMING ENVIRONMENT TO 
PROVIDE PROPER SWITCHING TO ALLOW IMMEDIATE ACCESS TO THE AMOUNT 
OF COMPUTATION REQUIRED TO INITIATE ANOTHER I/O OPERATION 
FOLLOWING ANY OTHER I/O COMPLETION, THE DIFFICULTY LIES IN 
EFFECTIVELY PREVENTING ABUSE OF THE HIGH PRIORITY PROVISIONS MADE 
FOR THE INTERRUPT ACTIVITIES, THE INTENT IS TO LIMIT THE FACILITY 
AVAILABLE TO NO MORE THAN THAT NECESSARY TO REQUEST ANOTHER I/O 
OPERATION HAVING CHECKED THE STATUS OF THE LAST. 

10.1,2. QUEUEING AND UNIT CONTROL 

THE REFERENCES TO I/O CONTROL RESULT IN ENTERING THE HANDLER 
CONTROLLING THE DEVICE REFERENCED. THE HANDLER IN TURN CONSIDERS 
THE REQUEST AND QUEUES IT FOR THE PARTICULAR CHANNEL. WHEN THE 
CHANNEL BECOMES FREE AN ENTRY IS REMOVED FROM THE CHANNEL QUEUE 
AND THE HANDLER IS ENTEREO AT THE APPROPRIATE POINT, QUEUING IS 
BYPASSED IF THE CHANNEL IS INITIALLY NOT BUSY. 

THE CHANNEL REQUEST QUEUE AND INTERRUPT QUEUE CONTAIN INFORM- 
ATION TO DIRECT THE ATTENTION OF THE DEVICE HANDLERS TO THE UNIT 
(AND WHERE REQUIRED* TO THE FILE) WITH WHICH THE REQUEST OR 
INTERRUPT IS ASSOCIATED. 

THE REQUEST LISTING PROCEDURE IS DESIGNED TO AUTOMATICALLY 
PROVIDE FOR LIST EXPANSION AS NEW REQUESTS ARE ADDED WITHOUT 
HAVING TO RESERVE THE NECESSARY SPACE INITIALLY. TO ALLOW 
DETECTION OF A LOOP IN A NONDEBUGGED PROGRAM WHICH INCLUDES A 
REFERENCE TO I/O AND WOULD CAUSE LISTING OF A LARGE NUMBER OF 
REQUESTS* A COUNT OF OUTSTANDING REQUESTS IS MAINTAINED FOR EACH 
RUN WITHIN I/O CONTROL. IF THE COUNT OF I/O REQUESTS OUTSTANDING 
EQUALS TWO TIMES THE NUMBER OF FILES CURRENTLY ASSIGNED TO THE RUN 

THE message; 

I/O OUT MAX FOR RUNID 

IS DISPLAYED ON THE CONSOLE THUS NOTIFYING THE OPERATOR OF THE 
CONDITION WHEREBY APPROPRIATE ACTION CAN BE TAKEN DEPENDING UPON 
THE NATURE OF THE RUN. THIS MESSAGE IS REPEATED WHEN THE COUNT 
EQUALS THREE TIMES THE NUMBER OF FILESi FOUR TIMES, FIVE TIMES, 
ETC. 

A SECOND AID TO THE USER FOR DETECTION OF A LOOP IN A 
NONDEBUGGED PROGRAM WHICH INCLUDES A REFERENCE TO I/O IS A 
NEGATIVE TEST ON THE WORD OF THE PACKET CONTAINING THE STATUS CODE 
(THE PACKET IS DEFINED IN THE NEXT SECTION). WHEN AN I/O REQUEST 
IS MADE BY THE USER THE EXEC SETS THE STATUS WORD NEGATIVE TO 
INDICATE AN IN-PROGRESS STATE. BEFORE SETTING THE WORD NEGATIVE A 
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CHECK IS MADE TO SEE IF IT IS ALREADY NEGATIVE* INDICATING A 
POSSIBLE LOOP* IN WHICH CASE A UNIQUE STATUS CODE IS PLACED IN THE 
PACKET AND CONTROL IS GIVEN TO THE »ERR MODEt ROUTINE OF THE USER 
IF ONE EXISTS, FOR ALL COMPLETIONS OF PACKETS A POSITIVE VALUE IS 
ALWAYS PLACED IN THE STATUS WORD HENCE NO HOUSEKEEPING IS 
NECESSARY BY THE USER AND AN INITIAL NEGATIVE VALUE CAN BE 
CORRECTLY INTERPRETED AS A SOFTWARE LOGIC ERROR • 

EFFICIENT UTILIZATION OF ALL DRUM TYPES INCLUDING FASTRAND 
DICTATES THAT SERVICING REQUESTS FOR A GIVEN FILE NOT BE 
RESTRICTED TO THE ORDER OF SUBMISSION, THIS ALLOWS A SPEEDUP OF 
SERVICING BY INCLUSION OF THE *SEND ANGULAR ADDRESS* FUNCTION AND 
THE FACT THAT FILES MAY BE ALLOCATED ACROSS UNITS AND HENCE ACROSS 
ACCESS PATHS, TESTING EACH PACKET IS NECESSARY TO INSURE 
COMPLETION* AND NOT ASSUME COMPLETION BY TESTING A SUBSEQUENT 
PACKET, 

FOR EACH DEVICE ATTACHED TO THE UQ8* THERE IS AN AREA OF CORE 
CALLED THE UNIT CONTROL BLOCK (UCB). THE UCB CONTAINS A PORTION 
THAT USES THE SAME FORMAT FOR ALL DEVICES AND RECORDS OPERABILITY 
STATUS, CHANNEL ASSOCIATION! AVAILABILITY* POSITION* ERROR COUNTS* 
AND OTHER GENERAL INFORMATION. THE REMAINDER OF THE UCB IS OF 
VARYING FORMAT* DEPENDING ON THE KIND OF DEVICE. THE HANDLER USED 
THE UCB TO TIME ALL INPUT/OUTPUT OPERATIONS* THUS INSURING THAT 
LACK OF RESPONSE FROM A DEVICE WILL NOT RESULT IN AN INDEFINITE 
DELAY* AND* FURTHER* PROVIDES A MEANS FOR GIVING THE ACCOUNTING 
ROUTINE INFORMATION ABOUT A PROGRAMS INPUT/OUTPUT USAGE, 

10,1,3, INPUT/OUTPUT PACKET 

PRIOR TO EXECUTING THE ER INSTRUCTION TO REFERENCE THE TAPE OR 
DRUM HANDLER* THE AO REGISTER MUST BE LOADED WITH THE ADDRESS OF 
AN INPUT/OUTPUT PACKET, THIS PACKET IS THE FIRST PART OF THE FILE 
CONTROL TABLE IF THE BLOCK BUFFERING OR ITEM HANDLING ROUTINES ARE 
USED, THE LENGTH OF THE REQUEST PACKET CAN VARY FROM FOUR TO EIGHT 
WORDS DEPENDING UPON THE OPERATION DESIRED, THE FORMAT OF THE 
PACKET IS AS FOLLOWS: 
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35 29 


23 17 11 05 


00 


01 < 


1 


INTERNAL FILE NAME (WORD 1) 


• 
• 


02 




INTERNAL FILE NAME (WORD 2) 


: 


03 J 


IUSEO BY EXEC 


?INT ACT ID: INTERRUPT ACTIVITY START 


• 
• 


04 I 


1 STATUS FUNCTION ; AFC ; 


; 


05 i 


! ACCESS WORD 


06 ] 


: : DRUM ADDRESS : 


07 ! 


! SEARCH IDENTIFIER j 


OS S 




•♦ SEARCH FIND DRUM ADDRESS 


J 



WORD 1 AND WORD 2* THE INTERNAL FILE NAME USED IN ALL REFERENCES 
TO THE FILE, THIS NAME IS EITHER THE SAME AS SOME EXTERNAL 
FILE NAME OF THE flASG STATEMENT OR IS ATTACHED TO AN 
EXTERNAL FILE NAME BY A OUSE STATEMENT. 

WORD 3 TI-USED BY THE EXEC TO ASSOCIATE THE INTERNAL FILE NAME 
TO AN EXEC TABLE LOCATION. 
S3-THE NUMERIC IDENTITY (1-35) USED TO IDENTIFY THE 

INTERRUPT ACTIVITY IF SYNCHRONIZATION IS INTENDED WITH 

some other activity* 
h2-interrupt activity starting address. this is the 
location at which the worker receives control upon 
occurrence of an interrupt signifying completion of 
the i/o operation. 

word 4 s1«-the status of the last function performed. 

s2-the code denoting the function to be performed. 

s3-afc- for magnetic tape files if the character count 
is not a multiple of 6 (for 7-channels per frame 
drives) or a multiple of 9 (for 9-channels per frame) 
this sixth of a word contains the number of characters 
In the last word read (first word of the buffer for a 
read backward). this used field is in conjuntion with 
a status code of 04. if the access word does not have 
a word count large enough to allow transfer of the 
entire block and a status code of 04 is returned f this 
field is set to zero. (for ivc units if the access word 
goes to zero, it is indeterminate whether all words 
were read. if all words of the block are read* as 
determined by the user, then the count of frames of 
data in the last word read is stored in the lower 
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SIXTH OF THE. LAST DATA WORD.) FOR 9-CHANNEL TAPES, THE 
COUNT IS THE NUMBER OF 8H3IT BYTES ASSEMBLED AND 
TRANSFERRED TO THE COMPUTER IN THE LAST 2-WORD SEQUENCE 
I.E. A VALUE OF 1 INDICATES AN ODD NUMBER OF WORDS 
WITH ONE 8-BIT BYTE ASSEMBLED IN THE FINAL WORD AND THE 
REMAINDER OF THE WORD PADDED WITH ZEROES AND A VALUE OF 
5 INDICATES AN EVEN NUMBER OF WORDS WITH 4 DATA BITS IN 
THE LAST WORD WHICH ARE THE LEAST SIGNIFICANT HALF OF 
THE 8-BIT BYTE WITH THE MOST SIGNIFICANT H BITS IN THE 
PRECEDING WORD. 
S3-AUXILIARY STATUS INFORMATION. FOR ANY FUNCTION 

INVOLVING INPUT TRANSFER* THIS FIELD WILL CONTAIN THE 
EXACT NUMBER OF WORDS READ. FOR MAGNETIC TAP£ OR THE 
END OF A DRUM FILE* THIS NUMBER MAY DIFFER FROM THE 
ACCESS WORD. 

WORD 5 THE FIFTH WORD OF THE PACKET IS AN I/O ACCESS WORD 
SPECIFIED IN THE FORMAT DEFINED IN THE "UNIVAC U08 

MULTI-PROCESSOR SYSTEM DESCRIPTION, " UP-4046 REV.l. 

THAT IS, BITS 35-34 ARE THE INCREMENT- DECREMENT DESIGNATOR* 

8 ITS 33-18 CONTAIN THE NUMBER OF WORDS TO TRANSFER, AND 

BITS 17-00 CONTAIN THE ADDRESS AT WHICH TRANSFER IS TO BEGIN. 

WORD 6 FOR MAGNETIC DRUM FILES, THIS WORD CONTAINS THE MASS 

STORAGE ADDRESS AT WHICH THE DESCRIBED I/O OPERATION IS TO 
START* THIS ADDRESS IS RELATIVE TO THE START OF THE MASS 
STORAGE FILE; THE HANOLER PROVIDES FOR DETERMINING THE 
ABSOLUTE POSITION. FOR FASTRAND FILES (OR SIMULATED 
FASTRAND ON OTHER TYPE DRUM) THE ADDRESS IS THE START OF A 
SECTOR AND CONSECUTIVE ADDRESSES ARE 28 WORDS APART. 

WORD 7 THIS WORD IS THE IDENTIFIER WORD FOR SEARCH OPERATIONS. 

WORD 8 THE FIND ADDRESS FOR A DRUM SEARCH IS RETURNED IN THIS 
WORD. THE ADDRESS IS RELATIVE TO THE START OF THE FILE. 

WHENEVER THE INPUT/OUTPUT FUNCTION IS REQUESTED WITH AN INTERRUPT 
COMPLETION ACTIVITY* WORD 3 OF THE PACKET MUST BE CODED AS 
OUTLINED. THIS WORD DESCRIBES THE LINKAGE TO THE WORKER PROGRAM 
FOR HIGH PRIORITY PACKET PROCESSING. THE PRIORITY AND CR SAVE ARE 
FIXED AT HIGHEST PRIORITY AND THE PREVIOUSLY SPECIFIED SUBSET FOR 
INTERRUPT PROCESSING. THE ADDRESS MUST BE NONZERO. IF NO 
SYNCHRONIZATION IS INTENDED THE NUMERIC IDENTITY FOR THE INTERRUPT 
ACTIVITY IS NOT NEEDED. 

THE SYSTEM PROCEDURES AVAILABLE TO GENERATE I/O REQUEST PACKETS 
FOR DRUM AND TAPE ARE J 



HOD UfF,INT ADDRfINT ID 

I$OT UfFfINT ADOR'INT ID 



COUNT .ADDRf INC 
COUNT* ADDR* INC 



DRUM ADDR* SENT 
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where: 

u-is the: symbolic file name associated with the unit being 

referenced 
f-is the symbolic or octal code identifying the function (see 

TABLE 10-1) 
INT ADDR-IS THE INTERRUPT ROUTINE STARTING ADDRESS 
INT ID-IS THE INTERRUPT ROUTINE IDENTITY (1-36). IF OMITTED THIS 

FIELD IS SET TO ZERO, 
COUNTfADDRrlNC-SPECIFIES THE CORE AREA TO TRANSFER TO OR FROM* 

THE INC FIELD CAN BE OMITTED IF INCREMENTATION IS DESIRED* 

GIVEN THE SYMBOL D FOR DECREMENTATION OR N FOR NO 

INCREMENTING OR DECREMENTING 
DRUM ADDRf SENT-IDENTIFY THE STARTING POINT AND* IF A SEARCH 

OPERATION* THE SEARCH SENTINEL. 

THE TAG ON THE PROCEDURE HN£ IS ALLOCATED TO THE FIRST WORD OF 
THE FILE NAME* THE ISOD PROCEDURE GENERATES SIX OR EIGHT WORDS 
DEPENDING UPON THE PRESENCE OF THE SENT FIELD. THE I$OT PROCEDURE 
GENERATES FIVE WORDS REGARDLESS OF THE FIELDS CODED. 

10.1.4. PROGRAM-I/O SYNCHRONIZATION 

THE ABILITY OF A WORKER PROGRAM TO SYNCHRONIZE WITH THE 
COMPLETION OF AN I/O OPERATION IS AVAILABLE THROUGH ENTRANCE TO 
THE EXECUTIVE VIA AN ER INSTRUCTION WITH AN OPERAND OF WAITS OR 
WANY$. 

THE ENTRY WAIT$ WAITS FOR COMPLETION OF A PARTICULAR I/O 
REQUEST. THE WANY$ ENTRY SYNCHRONIZES WITH ANY I/O REQUEST 
COMPLETION FOR THE ACTIVITY. THE TEST MADE WITHIN THE EXEC ON A 
WANY$ REQUEST IS TO DETERMINE IF ANY I/O REQUEST HAS BEEN 
COMPLETED FOR THE ACTIVITY SINCE THE LAST TIME THE ACTIVITY WAS 
PLACED IN A WAIT CONDITION BY A PREVIOUS WAITS OR WANY$ REQUEST. 

WHENEVER A PROGRAM SUBMITS A REQUEST TO EXEC FOR AN I/O 
OPERATION, THE EXEC SETS THE FOURTH WORD OF THE PACKET NEGATIVE. 
THIS WORD WILL REMAIN NEGATIVE UNTIL THE REQUEST IS COMPLETELY 
SERVICED AND CAN BE USED BY THE PROGRAM TO DETERMINE WHETHER OR 
NOT A REFERENCE TO WAITS OR WANYS IS REQUIRED. 

THE LINKAGE TO WAITS MUST BE PRECEDED BY A TEST POSITIVE 
INSTRUCTION ON WORD 4 OF THE PACKET: 

TP PKT ADDR+3 
ER WAITS 



THE NECESSITY OF EXEC PERFORMING THE SAME TEST INSTRUCTION A 
SECOND TIME TO DETERMINE COMPLETION OF THE REQUEST BETWEEN THE TP 
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SEC TION: 



AND ER REQUIRES THAT THE H AND I DESIGNATORS OF THE INSTRUCTION BE 
SET TO ZERO. THE PACKET ADDRESS IS THE SPECIFIC REQUEST WAITED 
FOR AT WAITS. 

THE REFERENCE TO WANY$: 



ER WANYS 

NEED NOT BE PRECEDED BY ANY TEST INSTRUCTION. THE ONLY 
REQUIREMENT IS THAT AT LEAST ONE I/O REQUEST MUST HAVE BEEN 
SUBMITTED SINCE THE LAST REFERENCE To WAITS OR WANY$, THIS 
ASSISTS THE EXEC IN DETECTING LOOPS IN UNDEBU6GED PROGRAMS, 

ACTIVITIES WHICH ATTEMPT TO RELEASE CONTROL TO WAIT$ OR WANYS 
WITHOUT AN OUTSTANDING REQUEST OR WITHOUT A LEGAL TEST POSITIVE 
(WAITS ONLY) CALL WILL EITHER BE TERMINATED OR WILL REGAIN CONTROL 
AT THE ERROR MODE RETURN. THE ERROR TYPE FOR THIS TERMINATION IS 
04 AND THE ERROR CODE IS 01 (NO OUTSTANDING REQUESTS)OR 02 ( ILLEGAL 
TEST). UPON COMPLETION OF AN I/O REQUEST ONLY THE SUBMITTING 
ACTIVITY IS CHECKED TO BE IN A WAIT CONDITION* THEREFORE IT IS NOT 
ADVISABLE FOR ONE ACTIVITY TO GO TO WAITS OR wANYS TO WAIT ON A 
REQUEST SUBMITTED BY A DIFFERENT ACTIVITY. 

XO. 1.4.1. STATUS CODES 

UPON COMPLETION OF AN I/O REQUEST, A STATUS CODE IS STORED INTO 
Si OF THE FOURTH WORD OF THE REQUEST PACKET DENOTING THE 
CONDITIONS OF THE COMPLETION. ALL CODES FROM 20 TO 37 CAUSE THE 
PROGRAM TO BE TERMINATED AND ARE HENCE NOT OBSERVED BY THE 
EXECUTING PROGRAM UNLESS AN ERROR TERMINATION ACTIVITY IS CALLED 
FOR (PREVIOUS REFERENCE TO IERRS). IF CONTROL IS GIVEN TO THE 
ERROR TERMINATION ACTIVITY, ANY INTERRUPT ACTIVITIES SPECIFIED BY 
THE REQUEST ARE DELETED. THE EXCEPTION TO THIS RULE IS 10X1$ IN 
WHICH CASE THE INTERRUPT ACTIVITY ITSELF IS GIVEN CONTROL AT THE 
ERROR TERMINATION ACTIVITY ENTRANCE. 



OCTAL 
CODE 

00 



01 



DEFINITION 

THE REQUEST HAS BEEN COMPLETED NORMALLY. IF DATA TRANSFER 
IS INVOLVED, THE COUNT IS GIVEN IN H2 OF WORD 4. 

END-OF-FILE BLOCK DETECTED ON MAGNETIC TAPE* AN ANSWER 
OF »E» TO AN I/O ERROR MESSAGE, A BLOCK READ WAS TRUNCATED 
BY ENCOUNTERING AN END-OF-BLOCK WORD, OR A FIND WAS MADE ON 
A MASS STORAGE DEVICE SEARCH AND THEN, END OF THE ASSIGNED 
AREA (OR END-OF-BLOCK SENTINEL FOR BLOCK SEARCH READ) WAS 
ENCOUNTERED BEFORE THE SPECIFIED WORD COUNT WAS 
TRANSFERRED. THE COUNT ACTUALLY TRANSFERRED IS SPECIFIED 
IN H2 OF WORD 4 OF THE PACKET. STATUS 00 IS RETURNED IF 
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TRANSFER IS COMPUTED AFTER THE SEARCH OR IF NO TRANSFER IS 
INVOLVED* WORD 8 GIVES THE RELATIVE DRUM ADDRESS AT WHICH 
THE FIND WAS MADE. 

02 END-OF-TAPE MARK ENCOUNTERED ON MAGNETIC TAPE ON A 
READ BACKWARD FROM LOAD POINT OR ON A WRITE. NO 
TRANSFER TAKES PLACE FOR THE READ BACKWARD. THE WRITE 
IS DONE IN THE NORMAL MANNER. SUBSEQUENT WRITES 

ARE PERFORMED IN THE SAME FASHION AND, BARRING OTHER 
PROBLEMS WILL RESULT IN RETURNING THE SAME STATUS CODE, 

03 NO 'FIND 1 WAS MADE ON A MASS STORAGE DEVICE SEARCH. THE 
SEARCH WAS TERMINATED BY AN END-OF-BLOCK' ENQ-OF-TRACk , 
END-OF^POSITION, OR EXPIRATION OF SUFFICIENT TIME TO PASS 
OVER THE ENTIRE AREA OF CONCERN DEPENDING UPON THE 
PHYSICAL DEVICE AND TYPE OF SEARCH. 

<W A NONINTEGRAL BLOCK WAS READ FROM MAGNETIC TAPE. THE 
NUMBER OF DATA CHARACTERS ACCEPTED FROM THE LAST WORD 
IS INDICATED BY S3 OF WORD * OF THE PACKET AND IS 
EXPLAINED IN DETAIL IN SECTION 10. I. 3 

05 AN ATTEMPT WAS MADE TO INITIATE A MASS STORAGE SEARCH OR 

READ FROM AN AREA WHICH IS WHOLLY OR PARTIALLY UNASSlGNED. 
IF THE STARTING ADDRESS IS LEGAL THE READ IS TRUNCATED AS 
REFLECTED BY THE WORD COUNT IN THE SUBSTATUS FIELD. 

10 THE AREA OF THE FASTRAND FILE BEING UNLOCKED BY THIS 
WRITE OR UNLOCK REQUEST TIMED OUT IN THE LOCKING LIST 
OR A SUBSEQUENT REQUEST BY THE SAME ACTIVITY HAD A 
PACKET FORMAT ERROR DETECTED BETWEEN THE TIME OF 
SUBMITTING THE REQUEST AND THE TIME OF SERVICING. 
OTHER REQUESTS BY OTHER ACTIVITIES FOR THE AREA MAY HAVE 
BEEN HONORED IN THE INTERIM. IF THE FUNCTION IS WRITE, 
THE TRANSFER IS ABORTED, 

11 A NONRECOVERABLE ERROR HAS OCCURRED AND EITHER THE 
SUPPRESS RECOVERY MODE IS SET FOR MAGNETIC TAPE 

OR AN ANSWER OF »G» wAS GIVEN TO AN ERROR MESSAGE. 
IF THE SUPPRESS RECOVERY MODE IS SET, THE EI STATUS 
CODE IS STORED IN Al OF THE INTERRUPT ACTIVITY CONTROL 
REGISTER SET. 

13 A READf OR WRITE ERROR ON MAGNETIC TAPE HAS RESULTED IN 

LOSS OF POSITION ON THE UNIT, THIS CODE IS RETURNED FOR 
ALL OUTSTANDING REQUESTS AT THE TIME THE ANSWER OF »B' 
WAS ENTERED IN RESPONSE TO THE I/O ERROR MESSAGE, ANY 
SUBSEQUENT REQUESTS WILL BE HONORED BUT THE LOST POSITION 
IS MAINTAINED AND NO FURTHER PROGRAM CHECKPOINTS WILL BE 
VALID, 
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13 the peripheral unit was declared down either by an 
unsolicited operation keyin or in response to an 

ERROR MESSAGE TYPED AFTER THE NORMAL RECOVERY FAILED TO 
RESOLVE A MALFUNCTION 

20 SOME FORM OF WRITE OR A FUNCTION CAUSING AREA RELEASE WAS 
ATTEMPTED ON A FILE ASSIGNED IN THE READ ONLY MODE* OR 

A FORM OF READ WAS ATTEMPTED ON A FILE IN THE WRITE ONL¥ 

MODE. 

21 AN ATTEMPT WAS MADE TO REFERENCE A FILE NAME FOR WHICH 
NO ASSIGNMENT HAS BEEN MADE. 

22 AN ATTEMPT WAS MADE TO WRITE IN AN UNASSIGNED AREA OF A 
DRUM FORMAT MASS STORAGE FILE OR PAST THE MAXIMUM ASSIGN- 
MENT FOR A FASTRAND FORMAT FILE. 

23 THE ADDRESS SPECIFIED IN THE AO REGISTER IS NOT WITHIN THE 
PROGRAM LIMITS OR DEFINES A PACKET SPLIT BETWEEN THE 
INSTRUCTION AND DATA BANKS OF THE PROGRAM. 

2<* THE FUNCTION CODE IS NOT DEFINED FOR THE ASSIGNED 

EQUIPMENT TYPE. THIS CODE ALSO COVERS NONCOMPATIBLE FIELDS 
ON A SET MODE REQUEST. 

25 THE I/O ACCESS WORD REFERS TO A BUFFER WHICH IS WHOLLY OR 
PARTIALLY OUTSIDE OF THE PROGRAM AREA OR SPLIT BETWEEN THE 
INSTRUCTION AND DATA BANK OF THE PROGRAM. 

26 ILLEGAL INTERRUPT ROUTINE STARTING ADDRESS. 

27 AN I/O REQUEST WAS MADE WITH THE STATUS WORD OF 

THE REQUEST PACKET SET NEGATIVE INDICATING A POSSIBLE 
PROGRAM LOOP. 

«*0 THE REQUEST IS EITHER IN THE PROCESS OF BEING EXECUTED OR 
IS LISTED ON THE REQUEST QUEUE FOR THE PARTICULAR CHANNEL. 
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10, 1.5, ERROR MESSAGES 

FOR EACH I/O FUNCTION ON MAGNETIC TAPE OR DRUM* THE EXEC HAS A 
STANDARD RECOVERY PROCEDURE FOR EACH POSSIBLE MALFUNCTION WHICH 
MAY OCCUR. IF AN ABNORMAL STATUS IS RETURNED FOR AN I/O FUNCTION 
AND THE USER HaS NOT SUPPRESSED RECOVERY FOR THE FUNCTION (SEE 
SECTION 2 BELOW) * THE EXEC WILL INITIATE THE STANDARD PROCEDURE 
FOR THE PARTICULAR FUNCTION TO ATTEMPT RECOVERY. IN THE EVENT 
THAT RECOVERY IS NOT SUCCESSFUL AN ERROR MESSAGE IS DISPLAYED ON 
THE CONSOLE IN THE FOLLOWING FORMAT; 



C/U 



FUNC ERROR RESPONSE 



WHERE 

C/U IS FILLED IN WITH THE CHANNEL AND UNIT OR PHYSICAL 
ADDRESS AT WHICH THE ERROR OCCURRED, 

FUNC IS THE MNEMONIC OF THE FUNCTION BEING PERFORMED I.E. 
READF» READBf WRITE, WREOF, ETC, 

ERROR IS AN INDICATION OF THE TYPE OF ERROR I,E, PARITY, ABNFC 
FOR ABNORMAL FRAME COUNT f INTLK FOR INTERLOCK t ETC, 

RESPONSE IS ONE OR MORE LETTERS WHICH THE OPERATOR MAY 
ENTER AS A RESPONSE TO THE MESSAGE AS FOLLOWS: 
A-TRY ISSUING THE FUNCTION AGAIN WITH STANDARD RECOVERY 
B-RETURN BAD POSITION CODE OF 12 TO THE PACKET 
O-DECLARE DEVICE DOWN AND RETURN A CODE OF 13 TO THE 
PACKET, THE DOWNED UNIT IS NOT CONSIDERED FOR REUSE 
UNTIL BROUGHT BACK INTO THE AVAILABLE POOL BY AN tUPt 
UNSOLICITED MESSAGE, 
ENTREAT AS AN END-OF-FILE AND RETURN A CODE OF OX TO THE 

PACKET. 
G-UNRECOVERABLE ERROR, POSITION GOOD, RETURN A CODE OF U 
TO THE PACKET, 
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TABLE 10-1 OCTAL AND MNEMONIC I/O CODES 
FUNCTION OCTAL SYMBOL 



WRITE 


10 


W 


WRITE END OF FILE 


11 


WEF 


CONTINGENCY WRITE 


12 


CW 


SKIP WRITE 


13 


SW 


READ 


20 


R 


READ BACKWARD 


21 


RB 


READ AND RELEASE 


22 


RR 


RELEASE 


23 


REL 


BLOCK READ DRUM 


24 


BRD 


READ AND LOCK 


25 


RDL 


UNLOCK 


26 


UNL 


TRACK SEARCH ALL WORDS 


30 


TSA 


TRACK SEARCH FIRST WORD 


31 


TSF 


POSITION SEARCH ALL WORDS 


32 


PSA 


POSITION SEARCH FIRST WORD 


33 


PSF 


SEARCH DRUM 


34 


SD 


BLOCK SEARCH DRUM 


35 


BSD 


SEARCH READ DRUM 


36 


SRD 


BLOCK SEARCH READ DRUM 


37 


BSRD 


REWIND 


40 


REW 


REWIND WITH INTERLOCK 


41 


REWI 


SET MODE 


42 


SM 


MOVE FORWARD 


50 


MF 


MOVE BACKWARD 


51 


MB 


ABSOLUTE WRITE (SYSTEM ONLY) 14 


ABW 


ABSOLUTE READ 


27 


ABR 



10.2, MAGNETIC TAPE HANDLER 



10.2.1, EQUIPMENT 

THE 1108 EXECUTIVE SYSTEM PROVIDES SUPPORT FOR THE FOLLOWING 
MAGNETIC TAPE DEVICES: 

UNISERVO VIC/VIIIC 
UNISERVO IVC 
UNISERVO IIIA 
UNISERVO IIA 

TABLE 10-2 LISTS THE FUNCTIONS AVAILABLE ON THE VARIOUS KINDS 
OF TAPE DEVICES. 
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10.2.2. OPERATION 

THE VARIOUS TAPE FUNCTIONS ARE CONTROLLED BY A ROUTINE ALWAYS 
PRESENT IN CORE. RECOVERY SEQUENCES ARE STORED ON MAGNETIC DRUM 
AND ARE RETRIEVED ONLY AS NEEDED. 

THE CURRENT POSITION OF EACH TAPE IS KEPT IN TERMS OF A BLOCK 

count, this Information is made available to the error logging* 
checkpoint* and ending label routines. 

no provision is made within the system for automatic treatment 
of mixed parity and mixed density tape files. 

utilization of the contingency write and skip write functions 
are automatically provided for by the handler and unless the user 
provides his own error recovery* these functions should be of no 
concern to the user. 

the definition of the various tape functions is as follows; 



FUNCTION 
WRITE 



WRITE END OF FILE 



CONTINGENCY WRITE 



DEFINITION 

STARTING AT THE ADDRESS IN H2 
OF WORD 5 OF THE REQUEST JACKET* 
TRANSFER THE NUMBER OF WORDS 
SPECIFIED IN HI OF W0RD5 TO FORM 
A SINGLE BLOCK ON MAGNETIC TAPE. 
TRANSFER IS ACCOMPLISHED 
ACCORDING TO THE STANDARD MODES 
OR THE REQUESTED MODES I.E. 
PARITY* DENSITY* ETC. NORMAL 
COMPLETION RESULTS WHEN ALL 
WORDS HAVE BEEN TRANSFERRED 
EXCEPT FOR 7-TRACK FORMAT EVEN 
PARITY WHERE A CHARACTER OF 
ZERO* AFTER TRANSLATION IF 
REQUESTED* WILL CONCLUDE THE 
REQUEST FOR MORE DATA BY THE 
SUBSYSTEM. 

WRITE A SENTINEL ON MAGNETIC 
TAPE WHICH*WHEN READ*WILL 
RESULT IN AN END OF FILE STATUS 
BEING RETURNED TO THE PROGRAM. 

WRITE ZEROES IN EVEN CHANNELS 
ONLY FOR 2.5 INCHES OF TAPE TO 
ALLOW WRITING AFTER READING 
FORWARD(IIIA ONLY), THIS 
FUNCTION IS AUTOMATICALLY 
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SKIP WRITE 



READ FORWARD 



READ BACKWARD 
MOVE FORWARD 

MOVE BACKWARD 
REWIND 



REWIND WITH INTERLOCK 



PROVIDED BY THE SYSTEM AND 
SHOULD BE OF NO CONCERN TO 
THE USER UNLESS THE SUPPRESS 
RECOVERY MODE IS EMPLOYED, 

ERASE THREE INCHES OF TAPE THEN 
THE SAME AS A WRITE FUNCTION. 
THIS FUNCTION IS AUTOMATICALLY 
PROVIDED IN THE SYSTEM FOR WRITE 
PARITY RECOVERY, THE ONLY USER 
NEED WOULD BE IN THE SUPPRESS 
RECOVERY MODE OR IF AN EXTENDED 
INTERBLOCK GAP IS NEEDED ON 
COMPATIBLE TAPE TYPES, 

INITIATE TAPE MOTION IN THE 
FORWARD DIRECTION AND TRANSFER 
THE WORDS READ INTO THE AREA 
DEFINED BY WORD 5 OF THE PACKET, 
TRANSFER IS NORMALLY CONCLUDED 
BY EITHER ENCOUNTERING THE END 
OF BLOCK OR TRANSFERRING THE 
NUMBER OF WORDS REQUESTED. 

SAME AS READ FORWARD EXCEPT 
OPPOSITE MOTION DIRECTION, 

SAME AS READ FORWARD EXCEPT NO 
TRANSFER TAKES PLACE HENCE NO 
ACCESS WORD IS REQUIRED, 

BACKSPACE THE TAPE ONE BLOCK, 

REPOSITION THE TAPE AT THE 
'LOAD POINT'. THIS IS THE POINT 
AT WHICH A READ FORWARD READS 
THE FIRST BLOCK ON TAPE AND A 
READ BACKWARDS REPORTS AN END OF 
TAPE STATUS. 

REPOSITION THE TAPE TO 'UNLOAD 
POINT' AND LOCK THE UNIT AGAINST 
FURTHER FUNCTIONS. 



10.2.3t THE SET MODE REQUEST 

FOR THE SET MODE FUNCTION* THE I/O ACCESS WORD SHOULD BE SE? TO 
POINT TO A ONE-WORD BUFFER WHICH DEFINES THE MODES TO BE SET, THE 
BUFFER WORD IS FORMATTED AS FIVE 2-BIT FIELDS STARTING IN THE MOST 
SIGNIFICANT BIT FOLLOWED BY AN 8-6IT AND 18-BIT FIELD 4FORM 
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2,2,2,2,2,8,18) • THE 8-BIT FlELO SHOULD 8E CODED AS ZERO* 
VALUES IN THE 2HBIT FIELDS ARE INTERPRETED AS FOLLOWS? 

FIELD I-DENSITY 

0=NO CHANGE 
IsHiGH 
2=MEDIUM 
3=L0w 



THE 



FIELD 2-PARITY 

0=NO CHANGE 
1=0DD (BINARY) 
2=EVEN (BCD) 

FIELD 3-TRANSLATE 

0=NO CHANGE 

i=SET CHARACTER TRANSLATE MODE 

2=DISC0NTINUE TRANSLATION 

FIELD FALLOW NOISE 
0=NO CHANGE 

1=SET THE NOISE CONSTANT TO THE NUMBER OF CHARACTERS 
IN THE i8-BlT FIELD (H2) 

FIELD S-SUPPRESS RECOVERY 
0=NO CHANGE 
IsRETURN EXTERNAL INTERRUPT STATUS CODE TO THE WORKER 

PROGRAM IN CASE OF MALFUNCTION WITHOUT ATTEMPTING 

RECOVERY 
2=DISC0NTINUE SUPPRESS RECOVERY MODE 

IN LIEU OF SETTING MODES BY THE WORKER PROGRAM, THE STANDARD MODES 
ESTABLISHED BY THE EXEC AT INITIALIZATION AND RE-ESTABLISHED 
WHENEVER A TAPE IS RELEASED ARE: 

HIGH DENSITY 

ODD PARITY 

NO CHARACTER TRANSLATION 

18-CHARACTER NOISE CONSTANT 

STANDARD RECOVERY 

IN ADDITION TO THE SERVICE ENTRANCE, THE PARITY AND DENSITY 
MODES CAN BE SET BY THE OPTIONS ON THE ASG CARDt 

THE MAGNETIC TAPE HANDLER IS SET WITH A STANDARD t NOISE 
CONSTANT* , THIS VALUE IS INTERPRETED BY THE HANDLER TO MEAN THAT 
ON READING ANY BLOCK SHORTER THAN THIS VALUE IF A PARITY ERROR IS 
DETECTED THE BLOCK WILL BE CONSIDERED AS INTERBLOCK-GAP NOISE AND 
WILL BE PASSED OVER, ANY RECORDING DETECTED WHILE WRITING WHICH 
IS LESS THAT THE NOISE CONSTANT WILL BE PASSED OVER IF IT IS 
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DETERMINED THAT THE BU)CK CAN BE BYPASSED AS t NOISE f WHEN READING 
WITH THE SAME NOISE CONSTANT, BY USE OF THE SET MODE FUNCTION* 
THE USER CAN SET THE NOISE CONSTANT TO WHATEVER VALUE IS DESIRED, 
IT IS ASSUMED BY THE HANDLER THAT IF THE NOISE CONSTANT IS CHANGED 
FOR WRITING A TAPE, THE SAME CONSTANT WILL BE USED FOR READING. 
THIS ASSUMPTION IS IMPORTANT IF AN INCREASE IN THE CONSTANT IS 
MADE FOR WRITING* AS BLOCKS MAY BE LEFT ON THE TAPE WHICH ARE 
UNREADABLE WITH THE STANDARD NOISE CONSTANT, IF »NOlSE BLOCKS* 
ARE READ FROM TAPE OR LEFT ON TAPE WHEN WRITING* AT THE TIME THE 
TAPE IS REWOUND A MESSAGE OF THE FORM: 

C/U NOISE W-XX R-YY 

IS DISPLAYED ON THE CONSOLE WHERE XX IS THE NUMBER OF REMAINING 
BLOCKS WHEN WRITING AND YY IS THE NUMBER OF BLOCKS BYPASSED WHEN 
READING, ALSO WHENEVER NOISE IS LEFT THE COUNT ENTERED IN THE 
SYSTEM LOG IS INCREMENTED, THE COUNT OF NOISE BLOCKS BYPASSED 
UPON READING IS ALSO RECORDED IN THE LOG, IF A TAPE IS READ AT A 
DENSITY OTHER THAN THE RECORDING DENSITY, IT MAY RESULT IN HAVING 
A LEGAL DATA BLOCK OF GREATER LENGTH THAN THE NOISE CONSTANT 
APPEAR TO BE A BLOCK OF NOISE. THE NOISE CONSTANT CAN BE CHANGED 
BY THE SET MODE ENTRANCE ONLY WHEN THE TAPE IS In THE REWOUND 
POSITION, THIS IS NEEDED TO INSURE PROPER POSITIONING FOR 
RESTART, 

TRANSLATION ON IVC, VIC OR VIIIC CHANNELS IS ASSUMED ACCORDING 
TO THE WAY IN WHICH THE PLUGBOARD IS WIRED IF THE OPTIONAL BOARD 
IS IN THE CONFIGURATION. (TABLE 10-3 SHOWS THE STANDARD MANNER IN 
WHICH THE PLUGBOARD IS WIRED,) FOR THIS CASE* THE HANDLER DOES NO 
MORE THAN SET THE PROPER BIT IN THE FUNCTION WORD, IF THE 
CONFIGURATION IS WITHOUT THE PLUGBOARD, THE STANDARD TRANSLATION 
BY THE SOFTWARE ON THE ABOVE MENTIONED TAPE TYPES IS FROM BCD TO 
FIELDATA ON READING AND THE REVERSE ON WRITING (THE SAME AS 
HARDWARE STANDARD IN TABLE 10-3), HENCE THE PARITY MODE SHOULD BE 
SET TO EVEN IF THE TRANSLATE MODE IS TO BE SET USING THE SOFTWARE, 
TRANSLATION ON THE VIC/VIIIC UNITS IS ALLOWABLE ON 7-CHANNEL 
OPERATION ONLY, CHARACTER TRANSLATION BY THE SOFTWARE WILL ADD 
APPROXIMATELY <*0 MICROSECONDS PER WORD TO THE EXECUTION OF THE 
PROGRAM. SOFTWARE TRANSLATION IS REMOVED AT SYSTEM GENERATION 
TIME IF HARDWARE TRANSLATION IS AVAILABLE ON ANY CHANNEL. THE 
USER MAY ALSO SPECIFY REMOVAL OF SOFTWARE TRANSLATION AT 
GENERATION IF HARDWARE TRANSLATION IS NOT INSTALLED AND NO 
TRANSLATION IS ANTICIPATED. IF HARDWARE TRANSLATION IS NOT 
AVAILABLE ON ALL CHANNELS AND THE MODE IS TO BE SET, IT IS 
IMPORTANT THAT THE ASG CARD SHOW THIS REQUIREMENT. 

IF THE SUPPRESS RECOVERY MODE IS SET' THE TAPE HANDLER WILL NOT 
ANALYZE THE INTERRUPT BUT INSTEAD THE USER PROGRAM IS GIVEN 
CONTROL WITH A STATUS CODE OF 11 (SUPPRESS RECOVERY SET)* AND THE 
STATUS WORD IN THE Al REGISTER OF THE INTERRUPT ACTIVITY CONTROL 
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REGISTER SET, THE SUBSTATUS FIELD REFLECT THE FINAL STATE OF THE 
INPUT OR OUTPUT ACCESS WORD* 

IF THE MODES SPECIFIED IN THE SERVICE REQUEST ARE NOT 
COMPATIBLE* A STATUS CODE OF ZX IS STORED IN THE PACKET AND 
CONTROL IS GIVEN TO THE USERfS ERROR TERMINATION ROUTINE IF 
SPECIFIED. NONCONFLICTING MODES STARTING WITH FIELD-! (DENSITY) 
WILL BE SET AS SPECIFIED IN THE REQUESTt 

X0.2.*U STANDARD RECOVERY 

RECOVERY BY THE HANDLER CONSISTS OF AN OPTIMUM NUMBER OF RE- 
READS AT VARIOUS GAINS (OR WHATEVER IS APPROPRIATE FOR THE TYPE OF 
UNIT) OR A NUMBER OF BACKSPACE/SKIP-WRITE CYCLES BASED ON THE SIZE 
OF THE BLOCK AND THE TAPE DENSITY, AN ERROR COUNT IS KEPT FOR 
EACH TAPE, SYSTEM LOG ENTRIES ARE MADE IF THE NUMBER OF 
RECOVERIES EXCEEDS AN ACCEPTABLE THRESHOLD. 

IN THE EVENT THAT THE RECOVERY PROVIDED BY THE SYSTEM FAILS TO 
RESOLVE THE ERROR CONDITION, ONE OF THE FOLLOWING MESSAGES IS 
DISPLAYED ON THE CONSOLE; 



MESSAGE 

C/U INTRLK FUNC 



C/U HASH FUNC 



C/U PARITY-i FUNC 



RESPONSES COMMENTS 

AfBfDfE THE REQUESTED UNIT IS IN AN 

inoperable condition. this 
can result from failure to 
insert a write enable ring* 
power off* unit on local' etc. 

b*d for vi/viiic units this error 
results from reading inform- 
ation in the interblock gap 
when attempting a w, sw, or 
wef function. lost position 
is flagged for the unit and 
no further recovery attempt 
can be relied upon* 

a,btd'gre recovery to parity on some 

form of read was unsuccessful, 
the tape is positioned such 
that a read in the same 
direction will read the next 
block in the given direction, 
this would be the case for a 
read after answering *g« to 
this message* an answer of 
•at will cause the handler 
to reposition and attempt to 
read the same block again. 
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C/U PARXTY-2 FUNIC 



AfB»D 



C/U PARITY-3 FUNC 



BtD 



C/U UNDFNC FUNC 



AtD 



C/U UNEXP-XX FUNC 



AfD^G 



PARITY OCCURRED ON THE FIRST 
WRITE ATTEMPT FROM LOAD POINT. 
NO RECOVERY HAS BEEN ATTEMPTED 
TO ALLOW THE OPERATOR TO MOUNT 
A NEW REEL IF DESIRED. 

PARITY RECOVERY BY THE HANDLER 
HAS BEEN UNSUCCESSFUL. THE 
RECOVERY WAS COMPLICATED BY 
TAPE HASH WHICH EITHER 
RESULTED IN A BAD BLOCK BEING 
LEFT ON THE TAPE OR LOSS OF 
POSTION. 

THE FUNC FIELD (NUMERIC FOR 
THIS CODE) CONTAINS A VALUE 
NOT DEFINED FOR THE SUBSYSTEM. 
IF THE FUNCTION IS IN THE 
REPERTOIRE OF THE TAPE TYPE 
AND IS NOT A FORM OF WRITE ON 
A READ-ONLY CHANNEL f THE FAULT 

is in the subsystem i otherwise 

THE ERROR IS EXTERNAL TO THE 
TAPE SUBSYSTEM. 

THE INTERRUPT STATUS CODE XX 
IS NOT EXPECTED FOR THE GIVEN 
FUNCTION. 



10,2,5. CONSIDERATIONS FOR IV/VI/VIIIC TAPE TYPES 

THE FOLLOWING DETAILS MUST BE TAKEN INTO ACCOUNT WHEN USING THE 
TAPE HANDLER FOR THE COMPATIBLE TAPE TYPES: 

1. READ BACKWARD LIMITATIONS 

THE READ BACKWARD FUNCTION ON THE VI/VIIIC UNITS SHOULD 
NOT BE USED IF THE TAPE TO BE READ HAS BEEN RECORDED ON 
OTHER THAN A VIC OR VIIIC UNIT. IT IS NECESSARY THAT 
THE RECORDING PRODUCE A • STATICALLY DESKEWED LONGITUD- 
INAL CHECK FRAME t TO PREVENT THE READ BACKWARD FUNCTION 
FROM INTERPRETING THE CHECK FRAME AS DATA FRAMES. 

IF A BLOCK IS RECORDED IN 7-TRACK FORMAT WITH A BLOCK 
LENGTH GREATER THAN 5 FRAMES AND NOT A MULTIPLE OF 6, 
A READ BACKWARD PRODUCES A DIFFERENT FORMAT THAN A 
READ FORWARD OF THE SAME BLOCK. FOR EXAMPLE f IF THE 
BLOCK LENGTH IS 7 FRAMES A READ FORWARD RESULTS IN 
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ASSEMBLING FRAMES 1-6 AS THE FIRST WORD AND FRAME 7 

AS THE SECOND AND A READ BACKWARD RESULTS IN ASSEMBLING 

FRAMES 2~7 AS THE FIRST WORD AND FRAME 1 AS THE SECOND, 

THE SAME TYPE OF BUFFER VARIATION EXISTS FOR A READ 
BACKWARD ON A 9-TRACK UNIT IF THE WRITE BUFFER LENGTH 
IS NOT A MULTIPLE OF 2 WORDS (9-FRAMES) . A ONE WORD 
WRITE ON A 9-TRACK UNIT RESULTS IN FIVE FRAMES BEING 
RECORDED WITH THE FIFTH FRAME CONTAINING 4-BITS OF ZERO 
PADDING, A READ BACKWARD RESULTS IN THE 4-BITS OF PADDING 
APPEARING AS THE LEAST SIGNIFICANT <* BITS OF THE FIRST 
WORD ASSEMBLED • FURTHERMORE * REGARDLESS OF THE DIRECTION 
OF READING* IF A BLOCK IS WRITTEN ON A 9-TRACK FORMAT UNIT 
WITH AN ODD WORD COUNT IN THE ACCESS WORD* ONE MORE WORD IS 
MADE AVAILABLE AS INPUT THAN WAS SENT OUT TO BE WRITTEN 

2. WRITE CONSIDERATIONS 

IF THE USER ATTEMPTS TO WRITE END OF FILE SENTINELS 
ON 7-TRACK UNITS BY DOING AN EVEN PARITY WRITE WITH 
TRUNCATION CAUSED BY A ZERO CHARACTER* IF THE TRANSLATE 
MODE IS SET* IT IS ESSENTIAL THAT THE FIRST TWO CHARACTERS 
OF THE BUFFER TRANSLATE TO 1700 OCTAL TO CAUSE AN END 
OF FILE STATUS WHEN READ. 

SINCE HARDWARE TRANSLATION MAY BE AVAILABLE AND THE USER 
HAS THE ABILITY TO VARY THE TRANSLATION* CARE MUST BE 
EXERCISED TO PREVENT UNWANTED TRANSLATION OF A CHARACTER 
TO ZERO WHICH CAUSES TRUNCATING A WRITE TRANSFER WHEN 
WRITING IN THE EVEN PARITY MODE. IF A BLOCK IS WRITTEN 
WITH LESS CHARACTERS THAN THE NOISE CONSTANT* THE RISK 
EXISTS OF BYPASSING THE DATA BLOCK AS NOISE WHEN READING. 
ALSO* A ZERO AS THE FIRST CHARACTER RESULTS IN AN ERRONEOUS 
BLOCK COUNT. ON A ZERO CHARACTER COUNT* UP TO THREE 
WORDS LEAVE THE COMPUTER AND ARE CONSIDERED TO HAVE BEEN 
WRITTEN AS REFLECTED JN THE COUNT IN THE SUBSTATUS FIELD 
OF THE REQUEST PACKET. 

THE RECOVERY PROCEDURE FOR A PARITY ERROR OR CERTAIN TAPE 
HASH ERROR ON A WRITE OPERATION MAY UTILIZE TWO FEET OF 
TAPE OR TWICE THE LENGTH OF THE BLOCK WHICHEVER IS LARGER, 
HENCE IF BLOCKS ARE TO BE RECORDED WHICH ARE LONGER THAN 

two feet (or less depending upon whether an ending 
interrupt activity submits the next request or if requests 
are queued ahead by i/o control) it is recommended that 
tapes be used which have the eno of tape warning marker 
placed further from the end of tape, the normal placement 
is 14 feet from the end of tape and it is recommended that 

AT LEAST 10 FEET OF TAPE REMAIN ON THE SUPPLY SIDE OF THE 
WRITE HEAD TO INSURE THAT THE TAPE IS NOT PULLED OFF THE 
SUPPLY REEL. 
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3 # MOVE CONSIDERATIONS 

THE MOVE FORWARD AND MOVE BACKWARD FUNCTIONS ARE INCLUDED 
TO COVER THE CONDITION WHERE THE ONLY CONCERN IS POSITION, 
PARITY ERRORS ARE NOT REPORTED AND ARE ONLY EXAMINED TO 
DETERMINE NOISE BLOCKS. FOR THE IVC UNITS THE PARITY; 
STATUS IS NOT RETURNED FOR THE BACKSPACE BLOCK FUNCTION* 
THEREFORE THE MOVE BACKWARD IS NOT RECOMMENDED ON THE IVC 
IF NOISE IS A PROBLEM AS LOST POSITION MAY RESULT. 

10,2.6. MULTIPLE-CHANNEL OPERATION 

THE MAGNETIC TAPE HANDLER IS CAPABLE OF A SIMULTANEOUS OPERA- 
TION ON ANY NUMBER OF CHANNELS, INVOLVING ANY MIXTURE OF TAPE 
DEVICE TYPES. 

THE FULL DUAL CHANNEL ON UNISERVO VIC/VIIIC WILL BE SUPPORTED 
WITHOUT USER COGNIZANCE. 
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TABLE 10-2 TAPE FUNCTIONS 



FUNCTION 


CODE 
OCT 


PKT 

LEN 


VIC/VIIIC 


IIIC/IVC 


IIIA 


IIA 


READ FORWARD 


20 


5 


♦ 


* 


4c 


* 


READ BACKWARD 


21 


5 


* 


I 


* 


♦ 


MOVE FORWARD 


50 


4 


* 


* 


♦ 


4c 


MOVE BACKWARD 


51 


4 


4c 


* 


♦ 


* 


WRITE 


10 


5 


♦ 


♦ 


* 


♦ 


WRITE END OF FILE 


11 


4 


4c 


♦ 


♦ 


I 


CONTINGENCY WRITE 


12 


4 


I 


I 


* 


I 


SKIP- WRITE 


13 


4 


* 


* 


I 


I 


REWIND 


40 


4 


* 


♦ 


♦ 


4c 


REWIND WITH INTLK 


41 


4 


4C 


* 


* 


♦ 


SET MODE 


42 


5 


4c 


♦ 


♦ 


* 


HIGH DENSITY 






4c 


* 


* 


4c 


MEDIUM DENSITY 






♦ 


* 


I 


I 


LOW DENSITY 






♦ 


* 


* 


* 


ODD PARITY 






* 


* 


I 


I 


EVEN PARITY 






♦ 


* 


I 


I 


TRANSLATE 






* 


* 


* 


* 


ALLOW NOISE 






4f 


* 


* 


♦ 


SUPPRESS RECOVERY 






* 


* 


* 


4( 


CHANNEL PER FRAME 






♦ 


I 


I 


I 



CODE 4C-AVAILABLE 

I-ILLEGAL FUNCTION! CAUSES TERMINATION 
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TABLE 10-3 STANDARD TAPE TRANSLATION 



TAPE TO PROCESSOR 



PROCESSOR TO TAPE 



TAPE 


CPU 


TAPE 


CPU 


CPU 


TAPE 


CPU 


TAPE 


CODE 


CODE 


CODE 


CODE 


CODE 


CODE 


CODE 


CODE 


00 


46 


40 


41 


00 


17 


40 


74 


01 


61 


41 


17 


01 


75 


41 


40 


02 


62 


42 


20 


02 


55 


42 


60 


05 


63 


43 


21 


03 


77 


43 


76 


04 
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X0,3. MAGNETIC DRUM HANDLER 



10. 3U. EQUIPMENT 

THE MAGNETIC DRUM HANDLER PROVIDES FOR CONTROL OVER OPERATIONS 
ON THE FH432 AND FH880 DRUM UNITS. EXTENSIONS WILL BE MADE TO THE 
HANDLER AT A FUTURE DATE TO INCORPORATE THE FH1782 AND A SUBSYSTEM 
CONSISTING OF FH432 AND FH1782 UNITS ON THE SAME SINGLE OR DUAL 
CHANNEL. 

10.3,2. OPERATION 

TWO GENERAL MODES OF DRUM OPERATION ARE PROVIDED WITHIN THE 
DRUM HANDLER. THE FIRST IS DRUM SIMULATION OF FASTRAND WHICH 
ALLOWS EXECUTION OF A PROGRAM WITH FILES DESIGNED FOR FASTRAND 
ALLOCATION ALLOCATED TO THE SECTION OF THE 'FLYING HEAD' DRUM 
STORAGE SPECIFIED AS SIMULATEO FASTRAND. THE SECOND MODE IS DRUM 
AS A RANDOM STORAGE DEVICE ALLOCATED IN FIXED ASSIGNMENTS WITH ONE 
WORD GRANULARITY. THE INTERPRETATION OF FUNCTION CODES FOR 
SIMULATED FASTRAND ARE DEFINED IN THE FASTRAND HANDLER SECTION. 
FOR DRUM FORMAT THE FUNCTIONS ARE DEFINED AS FOLLOWS; 



FUNCTION 
WRITE 



READ 



BLOCK READ 



DEFINITION 

STARTING AT THE CORE ADDRESS 
SPECIFIED IN H2 OF WORD 5 
TRANSFER THE NUMBER OF WORDS 
SPECIFIED IN HI OF WORD 5 TO THE 
DRUM AREA STARTING AT THE 
RELATIVE ADDRESS IN WORD 6 OF 
THE PACKET. 

STARTING AT THE RELATIVE DRUM 
ADDRESS IN WORD 6 OF THE 
REQUEST PACKET TRANSFER THE 
NUMBER OF WORDS IN Hi OF WORD 5 
INTO THE AREA STARTING AT THE 
ADDRESS IN H2 OF WORD 5. 
NORMAL COMPLETION (STATUS 00) 
INDICATES THE SPECIFIED NUMBER 
OF WORDS HAVE BEEN TRANSFERRED 
TO CORE FROM DRUM. 

STARTING AT THE RELATIVE DRUM 
ADDRESS IN WORD 6 OF THE 
REQUEST PACKET TRANSFER WORDS 
FROM DRUM TO CORE AT THE ADDRESS 
IN H2 OF WORD 5 UNTIL EITHER 
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SEARCH 



BLOCK SEARCH 



SEARCH READ 



THE NUMBER OF WORDS SPECIFIED IN 
Hi OF WORD 5 HAS BEEN READ OR 
UNTIL THE END-GF-BLOCk SENTINEL 
(A WORD OF ALL ONES) IS READ, 
ENCOUNTERING A SENTINEL IS NOTED 
BY AN 01 STATUS CODE AND THE 
SENTINEL WORD IS TRANSFERRED 
AS THE FINAL WORD IN THE BUFFER, 
THE SUBSTATUS FIELD INDICATES 
THE NUMBER OF WORDS READ, 
IF COMPLETION IS BY END OF BLOCK 
AND THE BUFFER LENGTH IS SUCH 
THAT ANOTHER WORD CAN BE 
ACCEPTED * THE OVERFLOW WORD 
(THE WORD ON DRUM FOLLOWING THE 
SENTINEL) IS STORED IN THE 
BUFFER FOLLOWING (PRECEDING JF 
DECREMENTATION) THE SENTINEL 
WORD WITH THE UPPER 6 BITS SET 
TO 04, 

STARTING AT THE RELATIVE DRUM 
ADDRESS IN WORD 6 COMPARE ALL 
WORDS ON DRUM UNTIL EITHER A 
A MATCH EQUAL IS MADE WITH 
WORD 7 OF THE PACKET OR UNTIL 
THE REMAINDER OF THE FILE HAS 
BEEN TESTED, IF A »FlND» IS 
MADE (STATUS 00) THE RELATIVE 
ADDRESS OF THE FIND IS STORED 
IN WORD 8 OF THE PACKET, 

SAME AS A SEARCH WITH THE 
ADDED CONDITION THAT READING 
AN END-OF-BLOCK SENTINEL WORD 
TERMINATES THE SEARCH WITH A 
NO FlNOr 02f STATUS CoDEt 

STARTING AT THE RELATIVE DRUM 
ADDRESS IN WORD 6 COMPARE ALL 
WORDS ON DRUM UNTIL EITHER A 
COMPARE EQUAL IS MADE WITH 
WORD 7 OF THE PACKET OR UNTIL 
ALL REMAINING WORDS OF THE FILE 
ARE TESTED, IF A «FlND» IS 
MADE* STORE THE RELATIVE ADDRESS 
OF THE FIND WORD IN WORD 8 
OF THE PACKET AND TRANSFER THE 
NUMBER OF WORDS SPECIFIED IN 
HI OF WORD 5 INTO THE CORE AREA 
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BLOCK SEARCH READ 



STARTING AT THE ADDRESS IN H2 
OF WORD 5. TRUNCATE THE READ 
CYCLE IF THE END OF ASSIGNMENT 
PRECEDES THE COUNT IN HI OF 
WORD 5. 

STARTING AT THE RELATIVE DRUM 
ADDRESS IN WORD 6 OF THE RACKET 
COMPARE EQUAL BETWEEN TH£ DRUM 
WORDS AND WORD 8 OF THE PACKET, 
NO FIND IS DENOTED BY 
ENCOUNTERING AN END-OF-BLOCK 
SENTINEL OR THE END OF THE 
ASSIGNED AREA FOR THE FILE f 
UPON A FIND WORDS ARE 
TRANSFERRED AS FOR A BLOCK READ 
WITH TRUNCATING FOR END-OF-BLOCK 
SENTINEL OR END OF ASSIGNED AREA 
(END OF ASSIGNED AREA IF THE 
FINAL WORD IS NOT THE EOB 
SENTINEL). STORING OF THE OVER- 
FLOW WORD FOLLOWS THE SAME 
CRITERIA AS THE BLOCK READ 
FUNCTION. 

THESE FUNCTIONS ARE PERFORMED ON AREAS RESERVED THROUGH THE USE 
OF THE ASG CONTROL CARD. THESE ASSIGNMENTS ARE FIXED IN LENGTPlt 
HENCE AN ATTEMPT TO READ* WRlTEt OR INITIATE A SEARCH PAST THE END 
OF THE ASSIGNED AREA RESULTS IN AN ERROR CONDITION. IF ANY PART OF 
A READ AFTER SEARCH FIND IS OUTSIDE OF THE ASSIGNMENT t THE REQUEST 
IS TRUNCATEp, A WRITE REQUEST MUST BE TOTALLY WITHIN THE ASSIGNED 
AREA. 

SEARCH FUNCTIONS ARE TERMINATED BY THE SOFTWARE AFTER A TIME 
INTERVAL HAS ELAPSED WHICH WOULD ALLOW PASSING OVER THE AREA OF 
CONCERN WITHOUT RECEIVING AN INTERRUPT INDICATING A FIND. THE 
AREA OF CONCERN WOULD BE THE END OF THE ASSIGNMENT FOR NORMAL DRUM 
OR THE END OF TRACK OR POSITION EQUIVALENT IF SIMULATED FASTRAND. 
THUS THE LENGTH OF TIME THE SUBSYSTEM IS tTIED UP' FOR A SEARCH IS 
NEARLY THE SAME AS A READ OR WRITE OF THE SAME LENGTH AREA. THE 
HANDLER INSURES THAT A SEARCH FIND IS WITHIN THE ASSIGNED AREA 
BEFORE READING THUS GUARANTYING FILE PRIVACY. IF A READ AFTER 
SEARCH MUST BE TRUNCATED, A STATUS CQDE OF 01 IS RETURNED TO THE 
PROGRAM. 

10.3.3. RECOVERY 

RECOVERY OF ERRONEOUS DRUM OPERATIONS CONSISTS OF REPEATED 
ATTEMPTS TO PERFORM THE OPERATION. THE RECOVERY PROCEDURES RESIDE 
PERMANENTLY IN CORE WITH THE REST OF THE HANDLER. IF RECOVERY 
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FAILS ONE OF THE FOLLOWING MESSAGES IS DISPLAYED ON THE CONSOLE. 
DIFFERENTIATION OF UNIT NUMBER AND ADDRESS IS MADE BY THE NUMBER 
OF CHARACTERS! ONE OR TWO FOR UNIT NUMBER AND ALWAYS SEVEN FOR AN 
ADDRESS # THE ADDRESS DISPLAYED IS AN OCTAL VALUE SHOWING THE 
POINT AT WHICH TRANSFER WAS TERMINATED BY AN EXTERNAL INTERRUPTt 
FOR A WRITE FUNCTION DEPENDING UPON DRUM TYPE THE CONTROL UNIT MAY 
HAVE BEEN BUFFERING UP TO TWO WORDS WHEN THE ERROR OCCURRED. 



MESSAGE 



RESPONSES COMMENTS 



C/A PARITY-06 FUNC A»D*G 



PARITY FOR OTHER THAN READ 
FUNCTION. 



C/A PARITY-07 FUNC A*D*G 



C/A PARITY~6<* FUNC A*D#G 



C/A WFAULT-14 FUNC A#D*G 



C/U CSCHAR-30 FUNC A*D#G 



C/U CUSEQ-60 FUNC A*D*G 



C/U CUCHAR-70 FUNC A*D»G 



C/A UNDADD-54 FUNC A*D»G 



C/U UNDFNC-50 FUNC A*D»G 



PARITY ON WORD FOLLOWING 
EOB SENTINEL* 

PARITY ERROR DURING READ 
FUNCTION. 

SELECTION OF MORE THAN ONE 
WRITE HEAD* ALSO OyERTEMP ON 
FH880 FOR ANY FUNCTION* NO 
RECOVERY IS ATTEMPTED FOR 
THIS ERROR. 

FH880 ONLY* CHANNEL SYNC 
CHARACTER COUNTER OVERFLOW. 

FH880 ONLY. CHARACTER TIMING 
AND WORD MARK OUT OF SYNC, 

FH880 ONLY. DELAY IN CHAR 
TRANSFER DURING A WRITE. 

NON-EXISTENT ADDRESS* ADDRESS 
OF AN INOPERABLE DRUM UNIT OR 
ADDRESS PROTECTED FROM WRITING 
BY THE LOCKOUT SWITCH. 

THE FUNC FIELD FOR THIS ERROR 
CONTAINS A NUMERIC VALUE. IF 
THIS VALUE IS A LEGAL DRUM 
FUNCTION* THE FAILURE IS MOST 
LIKELY IN THE DRUM CONTROL 
LOGIC (EXCEPTION IN DROPPED 
BITS)! OTHER WISE AN INTERNAL 
ERROR (EITHER HARDWARE OR 
SOFTWARE) CAUSED THE INCORRiCT 
VALUE TO BE USED AS THE 
FUNCTION CODE. 
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C/U UNEXP-XX FUNC A»D,G 



10,3.4, MULTIPLE-CHANNEL OPERATION 



THE INTERRUPT STATUS CODE XX 
IS NOT EXPECTED FOR THE GIVEN 
FUNCTION. 



THE FULL-DUAL OPTION AVAILABLE ON THE HYBRID SYSTEM WILL BE 
SUPPORTED WITHOUT USER INCONVENIENCE, THE DRUM HANDLER WILL BE 
CAPABLE OF SIMULTANEOUS OPERATION ON ANY NUMBER OF CHANNELS 
INVOLVING A COMBINATION OF DRUM TYPES 



10.4. FASTRAND HANDLER 



10.4.1. GENERAL 

ALTHOUGH THE SYSTEM WILL FUNCTION WITHOUT A PHYSICAL FASTRAND 
UNITt AT LEAST SOME PORTION OF MAGNETIC DRUM MUST BE SET ASIDE TO 
SIMULATE FASTRAND IN ITS ABSENCE. THE MINIMUM FASTRAND FORMAT IS 
SPACE FOR SYMBIONT INPUT AND OUTPUT FILES* SYSTEM PROCESSOR DATA 
AREA* PROGRAM FILE STORAGEf AND OTHER SYSTEM FUNCTIONS, SPACE ON 
FASTRAND IS ASSIGNED IN GRANULES OF 64 OR 4096 SECTORS. A FILE 
CONSISTING OF MORE THAN ONE GRANULE MAY BE CONSIDERED CONTIGUOUS 
BY THE PROGRAMMER BECAUSE THE FASTRAND HANDLER WILL TAKE CARE OF 
THE PROCESSING THAT MUST OCCUR WHENEVER A GRANULE BOUNDARY IS 
PASSED, THE FASTRAND HANDLERS WORK IN CLOSE CONJUNCTION WITH THE 
FILE SUPERVISOR IN ORDER TO CONVERT THE RELATIVE SECTOR ADDRESSES 
SUPPLIED BY THE USER PROGRAM INTO PHYSICAL-CHANNEL* UNIT* 
POSITION* AND SECTOR ADDRESSES, 

AN ATTEMPT TO READ FROM AN AREA OF A FILE WHICH IS NOT ASSIGNED 
RESULTS IN A STATUS CODE OF 05 BEING RETURNED TO THE PACKET. IF 
THE AREA STARTS WITHIN THE ASSIGNMENT AND RUNS BEYOND. THE 
SUBSTATUS COUNT REFLECTS THE PART ASSIGNED. IF GRANULES HAVE BEEN 
RELEASED CAUSING VOIDS WITHIN THE FILE* A REQUEST COULD SHOW A 
LEGAL START AND ENDING ADDRESS BUT A VOID WITHIN AND WOULD RESULT 
IN THE 05 STATUS WITH ONLY THE FIRST PART READ, WRITING INTO AN 
UNASSIGNED AREA OF A FASTRAND FILE WILL CAUSE SPACE TO BE ASSIGNED 
TO THAT PORTION OF THE FILE, THE AUTOMATIC EXPANSION ON A WRITE 
FUNCTION CAN BE NEGATED BY THE MAXIMUM ASSIGNMENT FIELD ON THE ASG 
STATEMENT IN WHICH CASE A STATUS CODE OF 22 IS RETURNED TO THE 
PACKET, 
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I0,<f,2. EQUIPMENT 

the following equipment options are supported by the fastrand 
handler: 



MODEL II FASTRAND 

FASTBAND 

WRITE LOCKOUT 

THE WRITE LOCKOUT FEATURE IS SUPPORTED BY ALLOWING THE USER TO 
CREATE FILES ON FASTRAND AT ABSOLUTE LOCATIONS AT SYSTEM 
GENERATION TIME. THUS THE f LOCKED OUT* AREAS CAN BE SET ASIDE AND 
LOADED AT ANY TIME BY THE USER, THE HANDLER MAKES NO ASSUMPTIONS 
CONCERNING THE POSITION OF THE MANUAL WRITE LOCKOUT SWITCHES AND 
WILL INITIATE WRITE FUNCTIONS AT ANY ADDRESS WITHIN THE 
CONFIGURATION UNLESS THE FILE IS IN THE READ ONLY MODE, IF THE 
MANUAL SWITCHES ARE TO BE SET* IT IS THE USER RESPONSIBILITY TO 
INSURE THAT PART OF A LOCKED OUT AREA IS NOT LEFT AVAILABLE TO BE 
ALLOCATED BY EXEC TO A PROGRAM WHICH WILL ISSUE WRITE FUNCTIONS* 

10,4.3, OPERATION 

THE FASTRAND HANDLER ACCEPTS THE FOLLOWING FUNCTIONS: 



FUNCTION 
READ 



READ AND RELEASE 



RELEASE 



DEFINITION 

STARTING AT THE RELATIVE SECTOR 
ADDRESS SPECIFIED IN WORD 6 OF 
THE REQUEST PACKET t TRANSFER THE 
NUMBER OF WORDS SPECIFIED IN Hi 
OF WORD 5 INTO THE CORE AREA 
STARTING AT THE ADDRESS IN HZ OF 
WORD 5, READING ALWAYS STARTS 
AT A SECTOR BOUNDARY BUT MAY END 
ANYWHERE t 

SAME AS READ WITH THE ADDITIONAL 
CONDITION THAT AFTER THE READ 
HAS BEEN PERFORMED ALL GRANULES 
WITH ANY PART WITHIN THE SET OF 
ADDRESSES DESCRIBED BY THE 
PACKET ARE RELEASEO TO THE 
AVAILABLE MASS STORAGE POOL, 
FOR PREVIOUSLY CATALOGUED 
FILES, THIS FUNCTION IS LEGAL 
ONLY IF THE FILE IS ASSIGNED 
WITH EXCLUSIVE USE. 

SAME AS READ AND RELEASE EXCEPT 
NO READING IS PERFORMED, THIS 
FUNCTION ALSO REQUIRES EXCLUSIVE 
USE FOR CATALOGUED FILES* 
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READ AND LOCK 



UNLOCK 



WRITE 



PERFORM THE READ OPERATION A$ 
SPECIFIED ABOVE AND ALSO IMPOSE 
A LOGICAL LOCK TO BE PLACED ON 
THE AREA READ WHICH PREVENTS 
ACCESS TO THE PART OF THE FILE 
DEFINED BY THE ACCESS WORD AND 
RELATIVE STARTING ADDRESS BY 
OTHER RUNS UNTIL SUCH TIME AS 
THE LOCKING PROGRAM UNLOCKS THE 
AREA, REMOVAL OF THIS EXCLUSIVE 
USE OF A BLOCK IS BY WRITING 
INTO ANY PART OF THE BLOCK f 
ISSUING AN UNLOCK REQUEST AS 
DEFINED BELOW f OR BY TERMINATING 
THE PROGRAM, 

REMOVE ANY LOGICAL LOCKS IMPOSED 
ON OTHER ACTIVITIES BY READ AND 
LOCK REQUESTS SUBMITTED BY THIS 
ACTIVITY FOR THE AREA OF THE 
FILE SPECIFIED BY THE ADDRESS 
AND LENGTH OF THE PACKET FOR 
THIS REQUEST, LOCKS ARE 
MAINTAINED BY BLOCK AND 
UNLOCKING ANY PART OF A BLOCK 
UNLOCKS THE ENTIRE BLOCK, AL$0 
ONE UNLOCK REQUEST CAN UNLOCK 
SEVERAL BLOCKS, 

STARTING AT THE RELATIVE SECTOR 
ADDRESS SPECIFIED IN WORD $ OF 
THE PACKET » TRANSFER THE NUMBER 
OF WORDS SPECIFIED IN Hi OF 
WORD 5 FROM THE CORE AREA 
STARTING AT THE ADDRESS IN H2 OF 
WORD 5 TO FASTRAND, IF THE COUNT 
IS NOT A MULTIPLE OF 28» WRITE 
ZEROES INTO THE REMAINDER OF THE 
LAST SECTOR (ZERO PADDING IS NOT 
SIMULATED ON DRUM AND HENCE THE 
PARTIAL SECTOR IS NOT CHANGED). 
IF THE AREA BEING WRITTEN INTO 
IS NOT CURRENTLY ASSIGNED $ 
EXPANSION OF THE FILE IS AUTO- 
MATIC i)P TO THE MAXIMUM FROM THE 
ASG STATEMENT, THE WRITE 
OPERATION ALSO REMOVES ANY 
LOCKS ON THE AREA WRITTEN IN 
THE SAME MANNER AS THE UNLOCK 
OPERATION DESCRIBED ABOVE, 
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TRACK SEARCH ALL WORDS 



TRACK SEARCH FIRST WORD 



POSITION SEARCH ALL WORDS 



POSITION SEARCH FIRST WORD 



STARTING AT THE RELATIVE SECTOR 
ADDRESS IN WORD 6 OF THE PACKET 
COMPARE EACH WORD ON FASTRAND 
WITH THE IDENTIFIER IN WORD 7 OF 
THE PACKET UNTIL EITHER AN EQUAL 
COMPARE IS MADE OR THE END OF 
THE TRACK IS ENCOUNTERED (SECTOR 
ADDRESS IS THE NEXT MULTIPLE OF 
100 OCTAL). IF A COMPARE EQUAL 
IS FOUND* STORE THE RELATIVE 
SECTOR ADDRESS OF THE SECTOR IN 
WHICH THE FIND IS MADE IN WORD 6 
OF THE PACKET AND READ AS MANY 
WORDS AS IS SPECIFIED IN HI OF 
WORD 5 (OR TO THE END OF THE 
ASSIGNMENT WHICHEVER JS SMALLER) 
STARTING WITH THE BEGINNING OF 
THE SECTOR IN WHICH THE FIND WAS 
MADE. IF NO COMPARE EQUAL IS 
MADE BEFORE END OF TRACK t RETURN 
A NO FIND STATUS CODE, 

SAME AS TRACK SEARCH ALL WORDS 
EXCEPT A COMPARISON IS MADE ONLY 
ON THE FIRST WORD OF EACH 
SECTOR. 

SAME AS TRACK SEARCH ALL WORDS 
EXCEPT COMPARISONS ARE MADE 
UNTIL A SECTOR ADDRESS WHICH IS 
A MULTIPLE OF 10000 OCTAL IS 
REACHED. 

SAME AS POSITION SEARCH ALL 
WORDS EXCEPT COMPARISONS ARE 
MADE ONLY ON THE FIRST WORD OF 
EACH SECTOR, 



SINCE THE EXCLUSIVE USE OF FILES BY BLOCK INVOLVES AN 
INTERACTION BETWEEN ACTIVITY* IT BEHOOVES THE USERS TO INSURE THAT 
PROPER ORDER IS MAINTAINED IN SUBMITTING REQUESTS TO PREVENT TWO 
ACTIVITIES FROM LOCKING AGAINST EACH OTHER. AS AN AID IN 
DETECTING THIS INTERLOCK CONDITION THE I/O CONTROL CHECKS THE 
LENGTH OF TIME THAT AN ACTIVITY LEAVES A LOCK ON AN ITEM. IF AN 
ITEM IS LOCKED BY ANY ONE ACTIVITY FOR OVER \Z MINUTES, AT THE 
TIME OF THE UNLOCK SEQUENCE (EITHER A WRITE OR UNLOCK FUNCTION) A 
STATUS CODE OF 10 IS RETURNED TO THE PACKET INDICATING THAT 
EXCLUSIVE USE HAD TIMED OUT AND HENCE BEEN REMOVED. REMOVING 
EXCLUSIVE USE BY THIS MEANS ALLOWS THE LOCKED ACTIVITIES TO 
PROGRESS IN THE NORMAL MANNER AND THE LOCKING ACTIVITY NO LONGER 
INTERFERES. IF THE UNLOCK OPERATION IS THE RESULT OF A WRITE 
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REQUEST* THE WRITE FUNCTION IS NOT PERFORMED IF THE 10 STATUS CODE 
IS RETURNED, THE 10 STATUS CODE IS ALSO OBSERVED FOR ALL LOCKED 
AREAS WHICH MUST BE UNLOCKED IF A PACKET FORMAT ERROR IS DETECTED 
ON A SUBSEQUENT REQUEST WHEN TAKEN OFF OF THE CHANNEL LIST, THIS 
RESULTS FROM A CHANGE IN THE PACKET BY THE WORKER PROGRAM WHILE 
THE REQUEST IS LISTED AND AFTER ANY LOCK HAS BEEN IMPOSED FOR THE 
REQUEST IN ERROR. 

DURING NORMAL OPERATION THE FASTRAND HANDLER WILL PREPOSITION 
THE VARIOUS UNITS TO KEEP ACCESS TIME TO A MINIMUM. FOR THIS 
REASON, THE POSITION FUNCTION IS NOT NEEDED IN THE USER'S 
REPERTOIRE, 

THE POSITION SEARCHES ARE LEGAL ONLY IF THE GRANULARITY IS 
POSITION, THE TRACK SEARCHES ARE AVAILABLE FOR BOTH GRANULARITIES, 

10.4,4, RECOVERY 

RECOVERY SEQUENCES FOR THE FASTRAND HANDLER ARE KEPT ON 
MAGNETIC DRUM, ERRORS SIGNALED BY EXTERNAL INTERRUPTS WILL TRIGGER 
THE APPROPRIATE ATTEMPTS, THIS INCLUDES DATA RECONSTRUCTION IN 
CASE OF A PHASE SHIFT ERROR. IF RECOVERY FAILS* ONE OF THE 
FOLLOWING MESSAGES IS DISPLAYED ON THE CONSOLE, THE ADDRESS 
DISPLAYED IS THE ADDRESS RETURNED WITH THE STATUS CODE IN THE 
STATUS WORD ASSOCIATED WITH THE EXTERNAL INTERRUPT. THIS SECTOR 
ADDRESS MAY DIFFER FROM THE SECTOR IN ERROR BY UP TO TWO SECTORS 
BECAUSE OF HARDWARE BUFFERING. THE PHASE CHECK ERROR IS DISPLAYED 
ONLY IF THE DATA RECONSTRUCTION ROUTINE COULD NOT DETERMINE THE 
CORRECT FORMAT OF THE SECTOR: ONLY IF EITHER A BIT IS MISSED ON 
READING RESULTING IN AN IMPROPER SHIFT SENTINEL OR IF THE DISTANCE 
FROM POINT OF ERROR TO POINT OF DETECTION IS MORE THAN 11 BITS, 



MESSAGE 



RESPONSES COMMENTS 



C/A PHASE-06 FUNC AtG 



C/A NONREC-07 FUNC AtG 



C/A UNDADD-14 FUNC A*G 



SINGLE PHASE CHECK ERROR IN A 
SECTOR NOT RECONSTRUCTIBLE, 

MORE THAN ONE PHASE ERROR IN 
THE ADDRESSED SECTOR, 

THE SPECIFIED ADDRESS COULD 
NOT BE LOCATED WITHIN 150 MS. 
IF THE ADDRESS IS WITHIN THE 
RANGE OF THE SUBSYSTEM f THEN 
A PROBLEM EXISTS IN THE 
SUBSYSTEM I OTHERWISE THE POINT 
OF ERROR IS HARDWARE OR 
SOFTWARE EXTERNAL TO THE 
FASTRAND SUBSYSTEM. 



UP-4144 



UNIVAC 1108 EXECUTIVE 
PROGRAMMER'S REFERENCE 



10 



SEC TION: 



32 



C/A SECLEN-34 FUNC ArG 



C/A UNDFNC-SQ FUNC AfG 



C/A INTRLK~5<+ FUNC A#G 

C/A WRITER-60 FUNC AiG 
C/U UNEXP-XX FUNC A»G 



CHARACTER COUNT AND SECTOR 
MARK SIGNAL NOT COMPATIBLE, 

THE FUNC FIELD (NUMERIC FOR 
THIS CODE) CONTAINS A VALUE 
NOT DEFINE FOR FASTRAND. IF 
THE FUNCTION IS IN THE 
REPERTOIRE THE SUBSYSTEM IS AT 
FAULT I OTHERWISE THE ERROR 1$ 
EXTERNAL TO THE FASTRAND 
SUBSYSTEM, 

NON-EXISTENT OR INOPERABLE 
ADDRESS REFERENCED. WRITE 
LOCKOUT SWITCH INHIBITING 
REFERENCE r POWER DOwNt ETC. 

LOSS OF ON-TRACK SIGNAL. 

THE INTERRUPT STATUS CODE XX 
IS NOT EXPECTED FOR THE GIVEN 
FUNCTION. 



10,5. ARBITRARY DEVICE HANDLER 



10.5,1. GENERAL 

THE ARBITRARY DEVICE HANDLER IS PROVIDED TO HANDLE: 

1. SUPPORT OF SPECIAL I/O DEVICES 

2. SUPPORT OF STANDARD DEVICES IN AN UNUSUAL MANNER 

3. SUPPORT OF MAINTENANCE ROUTINES 

THE NEED FOR FILE PRIVACY AND PROTECTION OF FILES BY THE EXEC 
DICTATES THAT ON MAGNETIC DRUM SUBSYSTEMS ONLY THE EXEC HANDLERS 
AND THE MAINTENANCE ROUTINES CAN BE ALLOWED DIRECT REFERENCE TO 
I/O INSTRUCTIONS, 
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10,5. 2. OPERATION 

THE ARBITRARY DEVICE HANDLER IS ENTERED BY A LINKAGE TO THE 
EXEC OF THE FORM; 

LA AOr PKT ADDR 

ER IOARB$ OR IOAXIS 

WHERE PKT ADDR SPECIFIES THE LOCATION OF A FILE CONTROL TABLE 
OUTLINING THE OPERATION TO BE PERFORMED* THE ENTRANCE TAG IOARB$ 
CAUSES IMMEDIATE RETURN OF CONTROL^ THE I0AXI$ ENTRANCE CAUSES 
THE REFERENCING ACTIVITY TO EXIT WITH CONTROL COMING BACK TO THE 
PROGRAM AT THE APPROPRIATE INTERRUPT ACTIVITY SPECIFIED IN THE 
REQUEST PACKET, 

FOR IOARBS CONTROL IS RETURNED IN LINE AS SOON AS THE REQUEST 

IS EITHER LISTED OR THE OPERATIONS HAVE BEEN INITIATED, 

PERFORMANCE OF THE OPERATIONS MAY OR MAY NOT BE COMPLETE AT THAT 
TIME, 

THE FORMAT OF THE ARBITRARY DEVICE HANDLER FILE CONTROL TABLE 
IS AS FOLLOWS; 
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35 




29 


23 17 11 05 00 


oi : 








INTERNAL FILE NAME (WORD 1> : 


02 : 








INTERNAL FILE NAME (WORD 2) : 


03 :used 


BY 


EXEC 


:ACT ID ; EI INTERRUPT ACTIVITY ADDRESS; 


o<t : 








:act id :monitor interrupt activity a&d: 


05 : 


STATUS 


:time out:time ind ; function string j 


06 : 








INITIAL ACCESS WORD 1 : 


07 J 








FINAL ACCESS WORD 1 I 


• 
• 
• 
• 
• 








• 

• 
• 

• 


* 
• 








INITIAL ACCESS WORD N ; 


• 
• 








FINAL ACCESS WORD N ; 



WORD 1 AND WORD 2 THE INTERNAL FILE NAME BY WHICH THE FILE IS 

REFERENCED* THIS IS EITHER THE SAME NAME AS THE EXTERNAL 
NAME SPECIFIED IN AN ASG STATEMENT OR IS EQUATED TO A N 
EXTERNAL NAME BY A USE STATEMENTt 

WORD 3 Tl-USED BY THE SYSTEM. 

S3-NUMERIC IDENTITY GIVEN TO THE EXTERNAL INTERRUPT 
ACTIVITY. THIS FIELD CAN BE LEFT AS ZERO AS FOR 
THE TAPE OR DRUM HANDLER PACKET IF NO 
SYNCHRONIZATION IS TO BE DONE WITH THIS 
ACTIVITY, 
H2-ADDRESS AT WHICH CONTROL IS TO BE GIVEN UPON 
OCCURRENCE OF AN EXTERNAL INTERRUPT. 

WORD *f THIS WORD IS SIMILAR TO WORD 3 EXCEPT FOR A 

MONITOR INTERRUPT CAUSING INITIATION RATHER THAN AN 
EXTERNAL INTERRUPT 

WORD 5 SI-STATUS CODE INDICATING THE DISPOSITION OF THE REQUEST. 
S2-THE NUMBER OF SIX SECOND INTERVALS THE CHANNEL SHOULD 
BE TIMED BEFORE THE LACK OF A MONITOR OR EXTERNAL 
INTERRUPT IS TO BE CONSIDERED AN ERROR. THE VALUE 1 
CORRESPONDS TO 6 SECONDS* 2 TO 12 SECONDS, ETC. 
S3-INDICATES THE DISPOSITION OF A TIME OUT CONDITION. IF 
THIS FIELD IS NOT ZERO AND AN OPERATION IS LEFT 
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OUTSTANDING ON A CHANNEL FOR A TIME IN EXCESS OF THE VALUE 
OF S2 OF THIS WORD' A UNIQUE STATUS CODE IS RETURNED TO 
THE PACKET, IF THE FIELD IS ZERO A TIME OUT MESSAGE IS 
DISPLAYED ON THE CONSOLE AND THE RESPONSE IS RETURNED. 
H2-A STRING OF OCTAL DIGITS DEFINING THE OPERATIONS (SEE 
BELOW) 

W0R06#8',.,,N«*1 THE INITIAL ACCESS WORDS TO BE USED TO CONTROL 
THE CHANNEL t 

WORD 7,9,.,.,N THE FINAL STATE OF ACCESS WORDS 6,8,,,.N-i 
RESPECTIVELY. 

THE ONLY FINAL ACCESS WORDS WHICH ARE SAVED BY THE HANDLER ARE 
THOSE USED TO INITIATE INPUT OR OUTPUT TRANSFERS, THE ACCESS 
WORDS FOR FUNCTION TRANSFERS ARE NOT SAVED, 

THE INITIATION STRING IN H2 OF WORD 5 CONSISTS OF A GROUP OF 
3-BIT BYTES INTERPRETED FROM LEFT TO RIGHT (BITS 17-15 IS THE 
FIRST BYTE). THE ASSIGNED CODES AREs 

END OF STRING 

1 INITIATE FUNCTION MODE WITHOUT MONITOR (LFC) 

2 INITIATE FUNCTION MODE WITH MONITOR (LFCM) 

3 INITIATE OUTPUT MODE WITHOUT MONITOR (LOO 
f INITIATE OUTPUT MODE WITH MONITOR (LOCM) 

5 INITIATE INPUT MODE WITHOUT MONITOR (LIC) 

6 INITIATE INPUT MODE WITH MONITOR (LICM) 

STARTING AT THE LEFT OF THE STRING , THE OPERATIONS ARE CARRiED 
OUT AS DIRECTED. AS THE INITIATION STRING IS INTERPRETED* 
SUCCEEDING PAIRS OF ACCESS WORDS ARE REFERENCED. THE FINAL ACCESS 
WORD OF THE PRECEDING OPERATION IS STORED AND THE INITIAL ACCESS 
WORD FOR THE CURRENT OPERATION IS LOADED, AT MOST* 6 MODES CAN BE 
SPECIFIED IN THE INITIATION STRING. AS A PRACTICAL LIMIT THE 
COMBINED LENGTH OF ALL EXTERNAL FUNCTION BUFFERS IS SET AT 9, 
EXCEEDING THIS COUNT IS CONSIDERED TO BE A PROGRAM LOGIC ERROR AND 
CAUSES REFERENCE TO THE ERROR MODE RETURN POINT WITH* A STATUS 
CODE OF 21. AS AN EXAMPLE OF STRING INTERPRETATION, IF AN INPUT 
OPERATION IS TO BE PERFORMED WITH TERMINATION BY AN EXTERNAL 
INTERRUPT, THE INITIATION STRING COULD BE 210000 OCTAL WITH TWO 
SETS OF ACCESS WORD, THE FIRST OPERATION BY THE ARBITRARY DEVICE 
HANDLER WOULD BE TO LOAD INPUT CHANNEL ASSIGNED TO THE FILE NAME 
SPECIFIED IN THE PACKET USING THE ACCESS WORD IN WORD 6. THIS 
WOULD BE FOLLOWED BY A LOAD FUNCTION CHANNEL USING THE ACCESS WORD 
IN WORD 8 TO LOCATE THE FUNCTION WORD, UPON OCCURRENCE OF AN 
EXTERNAL INTERRUPT, THE FINAL INPUT ACCESS WORD WOULD BE STORED IN 
WORD 7 OF THE PACKET AND THE FINAL FUNCTION ACCESS WORO WOULD BE 
STORED IN WORD 9, 



UP-4144 



UNIVAC 1108 EXECUTIVE 
PROGRAMMER'S REFERENCE 



10 



SECTION: 



36 



THE USER CAN SPECIFY THE ABOVE LISTED INSTRUCTIONS IN ANY 
DESIRED ORDER TO PERFORM A PARTICULAR I/O OPERATION* WHENEVER A 
MONITORED INSTRUCTION IS ENCOUNTERED, THE ARBITRARY DEVICE HANDLER 
HALTS FURTHER INTERPRETATION OF THE STRING UNTIL THE PARTICULAR 
MONITOR OCCURS. THE WORKER MUST MAKE CERTAIN THAT THE PROPER 
INSTRUCTIONS ARE MONITORED TO INSURE THAT THE RESPECTIVE ACCESS 
WORDS DO NOT GET OVERLAYED I.E. IF TWO SUCCESSIVE OPERATIONS ARE 
INITIATE OUTPUT TRANSFER' THE FIRST ONE SHOULD BE WITH MONITOR 
UNLESS THE TIME BETWEEN I/O INSTRUCTION EXECUTIONS ALLOWS FOR 
TRANSFER OF ALL WORDS OF THE FIRST OUTPUT BUFFER. TO DETERMINE 
WHETHER OR NOT AN ACCESS WORD HAS SUFFICIENT TIME TO COUNT DOWN 
BETWEEN INITIATION OF OPERATIONS BY THE ARBITRARY DEVICE HANDLER 
AND HENCE POSSIBLY ALLOW OPERATING AT TIMES WITHOUT A MONITOR, THE 
MINIMUM TIME BETWEEN EXECUTION OF THE I/O INSTRUCTIONS BY THE 
ARBITRARY DEVICE HANDLER IS AT LEAST iO MICROSECONDS (THIS VARIES 
UPWARD DEPENDENT UPON OPERATION* OVERLAPPING DATA TRANSFERS* ETC). 
FOR SUCH SEQUENCES AS A FUNCTION TRANSFER OF A SINGLE WORD EF 
BUFFER FOLLOWED BY AN OUTPUT TRANSFER THIS IS SUFFICIENT TIME FOR 
THE FUNCTION TRANSFER TO BE COMPLETED BEFORE OUTPUT TRANSFER IS 
INITIATED WITHOUT THE NECESSITY OF MONITORING THE FUNCTION 
TRANSFER. 

THE APPEARANCE OF MONITORED MODES DOES NOT NECESSARILY INDICATE 
THE NEED FOR A MONITOR COMPLETION ACTIVITY (SPECIFIED IN WORD <i) 
AS THE ARBITRARY DEVICE HANDLER INTERPRETS INTERMEDIATE MONITOR 
MODES. A MONITOR ACTIVITY IS REQUIRED IF EITHER I) THE LAST MODE 
IN A STRING IS WITH MONITOR OR 2) THE LAST MODE IS NOT MONITORED 
AND NO EXTERNAL INTERRUPT IS EXPECTED TO SIGNAL CONCLUSION OF THE 
MODE ESTABLISHED AS A RESULT OF THE FINAL MODE. IF ANY MONITORED 
MODES PRECEDE THE FINAL MODE, WHETHER OR NOT A WAIT FOR EXTERNAL 
INTERRUPT SHOULD BE DONE AFTER THE FINAL I/O INSTRUCTION 1$ 
EXECUTED IS DETERMINED BY A NONZERO VALUE IN H2 OF WORD <+. FOR 
EXAMPLE* AN INPUT DRUM OPERATION IS NORMALLY TERMINATED WITHOUT 
INTERRUPT HENCE THE SEQUENCE LFCt LICMf LPC IS USED AND A MONITOR 
INTERRUPT ACTIVITY IS SPECIFIED AND EXECUTED WITHOUT WAITING AFTER 
SENDING OUT THE SECOND FUNCTION FOLLOWING THE INPUT MONITOR 
INTERRUPTl WHEREAS AN OUTPUT DRUM OPERATION IS NORMALLY TERMINATED 
WITH INTERRUPT* HENCE THE SEQUENCE LFC# LOCMr LFC MAY BE USED 
WITHOUT A MONITOR INTERRUPT ACTIVITY In WHICH CASE AN EXTERNAL 
INTERRUPT IS WAITED FOR AFTER SENDING OUT THE SECOND FUNCTION. 

REGARDLESS OF THE MANNER IN WHICH THE ARBITRARY DEVICE HANDLER 
GIVES CONTROL TO THE INTERRUPT ACTIVITY* IN ALL CASES* THE INPUT 
AND OUTPUT ACTIVE STATES ARE CLEARED ON THE PARTICULAR CHANNEL BY 
EXECUTION OF THE DISCONNECT INPUT IN CHANNEL (DIC) AND DISCONNECT 
OUTPUT IN CHANNEL (DOC) BEFORE CONTROL XS GIVEN TO THE INTERRUPT 
ACTIVITY. 

WHEN A FUNCTION MODE IS CALLED FOR* THE HANDLER WILL INSERT THE 
PROPER UNIT DESIGNATOR OR ADD THE PROPER BASE ADDRESS TO THE 
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RELATIVE ADDRESS OF THE FUNCTION WORD, ALSO, AT THAT TIME* IF THE 
CHANNEL CONTAINS EQUIPMENT SHARED BY OTHER ASSIGNMENTS IT MAY BE 
NECESSARY TO PERFORM CERTAIN ERROR CHECKING TO PREVENT LEAVING THE 
CHANNEL IN AN INDETERMINATE STATE AND TO PREVENT INTRUSION UPON 
OTHER ASSIGNMENT PRIVACY, NONSTANDARD SPECIAL I/O DEVICES ARE 
ASSIGNED BY CHANNEL AND THE ARBITRARY DEVICE HANDLER MAKES NO 
MODIFICATIONS TO THE FUNCTION WORDS FOR THESE DEVICES* 



THE FUNCTION 
IS LIMITED TO A 
IN WHICH CASE A 
THIRD WORD* THE 
A MULTIPLE WORD 
DESIGNATION AND 
EQUIPMENT TYPE. 



BUFFER FOR MAGNETIC TAPE OR MASS STORAGE CHANNELS 
WORD COUNT OF ONE WORD EXCEPT FOR SEARCH FUNCTIONS 
SECOND WORDt THE IDENTIFIER* AND FOR II IA TAPES A 
MASKt ARE ALLOWED, FOR OTHER THAN THESE CASES IN 
EF BUFFER* EACH WORD IS MODIFIED BY THE UNIT 
SUBJECTED TO THE PARTICULAR TESTS BASED ON 



WORD 3 AND WORD 1 OF THE PACKET MAY BE USED TO SPECIFY INTERRUPT 
ACTIVITIES ONE OF WHICH WILL BE EXECUTED WHEN THE CORRESPONDING 
INTERRUPT OCCURS, WORD 3 SPECIFIES THE ACTIVITY TO BE EXECUTED IN 
CASE OF AN EXTERNAL INTERRUPT* THE LOWER HALF OF THE WORD GIVES 
THE ACTIVITY STARTING ADDRESS AND S3 IS SET TO THE ACTIVITY 
IDENTITY IF SYNCHRONIZATION IS NECESSARY* THE CR SAVE AND PRIORITY 
ARE ASSUMED Bll THROUGH A5 AND RI THROUGH R3 AND TOP PRIORITY 
RESPECTIVELY, AN EI ACTIVITY MUST ALWAYS BE GIVEN WHETHER A 
MONITOR INTERRUPT IS TO BE USED OR NOT, THE MONITOR ACTIVITY IS 
DEFINED IN THE FOURTH WORD IN THE SAME FORMAT AS THE EI ACTIVITY, 
IF BOTH A MONITOR AND AN EXTERNAL INTERRUPT OCCUR* THE EXTERNAL 
INTERRUPT ACTIVITY IS GIVEN CONTROL AND OCCURRENCE OF THE MONITOR 
INTERRUPT CAN BE DETERMINED BY EXAMINING THE ACCESS WORD, WHEN 
CONTROL IS GIVEN TO THE INTERRUPT ACTIVITY, AO IS LOADED WITH THE 
PACKET ADDRESS AND FOR THE EI ACTIVITY Al CONTAINS THE EXTERNAL 
INTERRUPT STATUS WORD, 

UPON COMPLETION OF AN I/O OPERATION BY THE ARBITRARY DEVICE 
HANDLER* A STATUS CODE IS STORED IN SI OF WORD 5 OF THE REQUEST 
PACKET DENOTING THE CONDITIONS OF THE COMPLETION, ALL CODES FROM 
20 TO 37 CAUSE THE ACTIVITY TO BE TERMINATED AND HENCE ARE NOT 
OBSERVED BY THE EXECUTING PROGRAM UNLESS AN ERROR TERMINATION 
ACTIVITY IS CALLED FOR (PREVIOUS REFERENCE TO IERRS), IF ENTRANCE 
TO THE ARBITRARY DEVICE HANDLER IS VIA lOARBS* THE REFERENCING 
ACTIVITY RE-ENTRY IS SET TO THE TERMINATION POINT AND NO INTERRUPT 
ACTIVITIES SPECIFIED IN THE REQUEST PACKET ARE INITIATED. FOR 
ENTRY VIA IOAXIS* THE REFERENCING ACTIVITY HAS TERMINATED §ND 
HENCE THE USER CAN CONSIDER THE RE-ENTRY TO THE ERROR TERMINATION 
POINT AS BEING MADE BY THE INTERRUPT ACTIVITY OF THE PACKET EXCEPT 
FOR THE SWITCHING PRIORITY BEING THAT OF THE PARENT RAjHER THAN 
THE HIGH LEVEL NORMALLY GIVEN TO INTERRUPT ACTIVITIES, THE STATUS 
CODES ARE AS FOLLOWS; 
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OCTAL 
CODE 

00 
01 



02 

20 
21 

22 

23 

2<+ 
25 



26 



27 



40 



DEFINITION 

REQUEST HAS BEEN COMPLETED AND AN INTERRUPT OCCURRED t 
NORMAL COMPLETION IS TO BE DETERMINED BY THE PROGRAMt 

THE SPECIFIED TIME INTERVAL HAS EXPIRED WITHOUT AN 
INTERRUPT OCCURRING. THE OPERATOR RESPONSE TO THE TIME 
OUT MESSAGE IS IN THE Al REGISTER IN FIELDATA <A*B*DiE* OR 
G) IF THE TIME INO FIELD (S3 OF WORD 5) IS ZERO* OTHERWISE 
THE Al REGISTER IS SET TO ZERO AND NO TIME OUT MESSAGE 
IS DISPLAYED. 

THE SPECIFIED UNIT WAS PREVIOUSLY DECLARED DOWN EITHER 
IN RESPONSE TO A TIME OUT (STATUS CODE 01 ABOVE) OR AS A 

RESULT OF AN UNSOLICITED KEYIN. 

A VALUE OF ZERO SPECIFIED FOR TIME OUTt 

EF BUFFER OF OTHER THAN ONE WORD ON A MAGNETIC TAPE OR 
MASS STORAGE CHANNEL AND NOT A SEARCH OPERATION OR MORE 
THAN A TOTAL OF 9 Ef WORDS IN ALL EF BUFFERS COMBINED, 

THE ARBITRARY DEVICE HANDLER CAN NOT BE USED FOR THE 
DEFINED DEVICE OR NO ASSIGNMENT HAS BEEN MADE FOR THE 
DEVICE, 

THE ADDRESS SPECIFIED IN THE AO REGISTER IS NOT WITHIN 
PROGRAM LIMITS OR DEFINES A PACKET SPLIT BETWEEN THE 
INSTRUCTION AND DATA BANKS OF THE PROGRAM, 

THE BITS IN THE INITIATION STRING CONTAIN AN ILLEGAL VALUE* 

AN I/O ACCESS WORD REFERS TO A BUFFER WHICH IS WHOLLY 
OR IN PART OUTSIDE OF THE PROGRAM AREA OR SPLIT BETWEEN 
THE INSTRUCTION AND DATA BANK OF THE PROGRAM. FOR 
MAINTENANCE ROUTINES THIS APPLIES TO A DRUM ADDRESS PLUS 
ACCESS WORD COUNT BEING OUTSIDE OF THE ASSIGNMENT. 

ILLEGAL STARTING ADDRESS GIVEN FOR AN INTERRUPT ACTIVITY. 
THIS ALSO COVERS THE CASE OF THE LAST MODE BEING WITH 
MONITOR BUT NO MONITOR INTERRUPT ACTIVITY SPECIFIED. 

A REQUEST WAS MADE TO THE ARBITRARY DEVICE HANDLER WITH 
THE STATUS WORD (WORD 5) INITIALLY NEGATIVE INDICATING 
A POSSIBLE PROGRAM LOOP. 

THE REQUEST IS EITHER LISTED OR IN THE PROCESS OF BEING 
SERVICED. 
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THE STATUS CODE OF <f0 MAY STILL EXIST WHEN CONTROL IS RETURNED 
AT THE LINE FOLLOWING THE REFERENCE TO I0ARB$, HENCE THE PACKET 
CAN BE TESTED AND REFERENCE MADE TO WAIT$ OR WANYS IN THE SAME 
MANNER AS OTHER I/O PACKETS, THE 40 CODE IS REPLACED UPON 
INTERRUPT OR TIME OUT, THE TEST INSTRUCTION SHOULD REFERENCE THE 
PACKET ADDRESS PLUS 4. 

THE MAXIMUM VALUE TO BE USED FOR THE TIME OUT FOR THE ARBITRARY 
DEVICE HANDLER MAY BE DICTATED AT SYSTEM GENERATION TIME BY 
CHANNELt THIS CAN PROTECT REAL-TIME ACCESS FROM EXTENDED 
OPERATIONS SUCH AN LENGTHY SEARCHES ON MAGNETIC TAPE, IF A 
CHANNEL TIMES OUT* CONTROL WILL BE GIVEN TO THE EXTERNAL INTERRUPT 
ACTIVITY WITH A STATUS CODE OF 01 IN THE PACKET. IF THE TIME 
INDICATOR (S3 OF WORD 5) IS SET TO ZEROf CONTROL IS NOT SWITCHED 
TO THIS ROUTINE UNTIL THE OPERATOR RESPONDS TO THE MESSAGE 

C/U IOARB TIMEOUT ABDEG 
THE SINGLE CHARACTER RESPONSE IS IN THE Al REGISTER, 

THE EXEC DOES NOT PROVIDE FOR LOGGING FOR REFERENCES MADE TO 
DEVICES VIA THE ARBITRARY DEVICE HANDLER, THE USER HAS THE MEANS 
OF ENTERING INFORMATION IN THE LOG FOR THIS MODE OF OPERATION, 

REQUESTS FOR THE ARBITRARY DEVICE HANDLER ARE TAKEN FROM A 
CHANNEL QUEUE WHICH MAY OR MAY NOT HAVE INTERMIXED REQUESTS FOR 
THE OTHER DEVICE HANDLERS. CONTROL OF THE CHANNEL IS GIVEN TO THE 
ARBITRARY DEVICE HANDLER FOR THE LENGTH OF TIME NECESSARY TO ISSUE 
ALL MODES IN THE STRING AND RECEIVE REQUESTED INTERRUPTS ON THE 
CHANNEL. UPON OCCURRENCE OF ALL INTERRUPTS REQUESTED* THE PROPER 
INTERRUPT ACTIVITY IS REGISTERED AND THE CHANNEL QUEUE IS EXAMINED 
FOR THE NEXT REQUEST, HENCE IF MORE THAN ONE ASSIGNMENT IS MADE 
ON A CHANNEL f NO KNOWLEDGE OF THE STATE OF THE CHANNEL CAN BE 
CARRIED OVER FROM ONE REQUEST TO THE ARBITRARY DEVICE HANDLER TO 
THE NEXT, 



10,6, COMMUNICATIONS MULTIPLEXOR HANDLER 



10,6,1, GENERAL 

THE COMMUNICATIONS MULTIPLEXOR HANDLER IS DESIGNED TO PRESENT A 
COMMON FOCAL POINT BETWEEN THE MULTITUDE OF AVAILABLE REMOTE 
TERMINAL DEVICES AND THE PROGRAMS TO BE EXECUTED ON THE UNIVAC 
1X08. THE DIVERSITY OF AVAILABLE HARDWARE DICTATES A GENERAL 
ROUTINE UPON WHICH THE VARIANCES OF EACH APPLICATION CAN BE BUILT. 

THE WORKER PROGRAM TO WHICH COMMUNICATIONS DEVICES ARE ASSIGNED 
MUST BE OPERATED AS A REAL-TIME PROGRAM. THIS IS A RESULT OF THE 
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HIGH PRIORITY WHICH MUST BE GIVEN TO COMMUNICATIONS INTERRUPT 
PROCESSING, BATCH PROGRAMS ARE ABLE TO UTILIZE THE LINE TERMINAL 
DEVICES THROUGH THE SYSTEM FURNISHED SYMBIONTS RATHER THAN DIRECT 
ASSIGNMENT. EACH WORKER PROGRAM TO WHICH COMMUNICATION DEVICES 
ARE ASSIGNED MUST REGISTER AN ERROR ROUTINE WITH THE EXECUTIVE 
SYSTEM SO THAT THE WORKER PROGRAM MAY BE PROPERLY NOTIFIED 
CONCERNING OPERATING CONTINGENCIES* THE ERROR ROUTINE IS TO BE 
REGISTERED VIA ER IERR$ FOR THE *ERR MODE* ENTRY DESCRIBED UNDER 
THE SUPERVISORf INTERRUPT PROCESSING, PROGRAM CONTINGENCY, 
FAILURE OF THE WORKER PROGRAM TO REGISTER AN ERROR ROUTINE WILL 
CAUSE THE WORKER PROGRAM TO BE TERMINATED AS DESCRIBED SHOULD *N 
OPERATING CONTINGENCY OCCUR, 

10,6,2, EQUIPMENT 

COMMUNICATIONS DEVICES MAY BE ATTACHED TO 1108 CHANNELS THROUGH 
THREE TYPES OF SUBSYSTEMS? 

COMMUNICATIONS TERMINAL* SYNCHRONOUS (CTS) 

WORD TERMINAL* SYNCHRONOUS CWTS) 

COMMUNICATIONS TERMINAL MODULE CONTROLLER (CTMC) 

EACH OF THESE TYPES OF SUBSYSTEMS CAN INTERFACE WITH VARIOUS 
SPEED DEVICES WITH DIFFERENT BITS PER CHARACTER AND NUMEROUS OTHER 
FEATURES WHICH PERMIT THESE SUBSYSTEMS TO BE TAILORED FOR THE 
APPLICATION, 

THE CTS AND WTS SUBSYSTEMS OPERATE IN THE INTERNALLY SPECIFIED 
INDEX (ISI) MODE WITH ONLY ONE REMOTE TERMINAL CONNECTED TO A fcPU 
I/O CHANNEL AT ANY ONE TIME, THE COMMUNICATIONS HANDLER SUPPORTS 
ONLY SECOND LEVEL OPERATION FOR THE CTS AND WTS SUBSYSTEMS, TNE 
MAIN CONCERN IN THE DESIGN OF THESE DEVICES IS INTERFACING THE 
UNIVAC 1004 AS A REMOTE CARD PROCESSOR OR IN COMMUNICATING WITH 
ANOTHER CPU AT ANOTHER SITE, THE BASIC DIFFERENCE BETWEEN THESE 
TWO DEVICES IS THE ABILITY TO ASSEMBLE CHARACTERS INTO COMPUTER 
WORD ON INPUT TO THE COMPUTER AND DISASSEMBLE ON OUTPUT BY THE 
WTS, THE ASSEMBLY PROCESS PACKS SIX 6«*BIT CHARACTERS INTO A 36 
BIT WORD WITH THE FIRST CHARACTER INTO BITS 35*30 THE NEXT INTO 
29*24 ETC. THE WTS ALSO GENERATES THE START OF MESSAGE* END OF 
MESSAGE AND MESSAGE PARITY CHARACTERS, 

THE CTMC LINE TERMINALS OPERATE IN THE EXTERNALLY SPECIFIED 
INDEX (ESI) MODE I.E. EACH TRANSFER IS ACCOMPANIED BY AN ADDRESS 
WHICH IDENTIFIES THE EXTERNAL LINE TO OR FROM WHICH THE TRANSFER 
IS DIRECTED AND EACH ADDRESS HAS A DISTINCT I/O ACCESS WORD 
ASSOCIATION. THESE SUBSYSTEMS MULTIPLEX UP TO 64 LINE TERMINALS 
ON A SINGLE I/O CHANNELt THESE SUBSYSTEMS CAN IN TURN BE 
MULTIPLEXED THROUGH A SCANNER/SELECTOR, THE COMMUNICATIONS 
HANDLER SUPPORTS BOTH FIRST AND SECOND LEVEL OPERATIONS FOR CTMC 
LINE TERMINALS, FOR EACH DATA TRANSFER IN ESI MODE, AN ESI 
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ADDRESS ACCOMPANIES THE DATA TO IDENTIFY THE APPROPRIATE ACCESS 
CONTROL WORD (ACW) TO BE USED* THE SYSTEM BASE ADDRESS FOR ALL 
ESI ACW'S IS 002000 FOR MAIN MEMORY IN ORDER FOR THE SYSTEM TO 
UTILIZE THE MEMORY OVERLAP FEATURE. A GROUP OF 64 CONSECUTIVE 
ADDRESSES (1 FOR EACH LINE TERMINAL) IS SET ASIDE FOR EACH CTMC 
DEFINED AT 5YSTEM GENERATION TIME, THE BASE ADDRESS FOR EACH 
INDIVIDUAL CTMC IS IN INCREMENTS OF 64 ARRANGED ACCORDING TO 
CHANNEL PRIORITY STARTING AT THE SYSTEM BASE ADDRESS, THUS A 
SYSTEM WITH TWO CTMC»S ON CHANNELS 4 AND 5 WOULD USE 002000 AS THE 
CTMC BASE VALUE FOR THE CTMC ON CHANNEL 4 AND 002100 WOULD BE USE& 
AS THE CTMC BASE VALUE FOR THE CTMC ON CHANNEL 5, 

THE COMMUNICATIONS HANDLER IS WRITTEN ON THE ASSUMPTION THAT 
THE USER PROGRAM IS WRITTEN TO INTERFACE WITH A PARTICULAR TYPE 
HARDWARE AND IN THIS RESPECT ASSUMES THAT THE BUFFERS ARE 
ORGANIZED ACCORDINGLY* SUCH AS PACKING CHARACTERS INTO WORDS FOR 
WTS* SETTING UP FOR CODE CONVERSION* PROVIDING START* END* AND 
PARITY CHARACTERS FOR CTS* ETC, THE AMOUNT OF TIME AVAILABLE TO 
PROCESS BUFFERS DICTATES THAT EXEC ACTION BE KEPT TO A MINIMUM AND 
HENCE DISALLOWS CHARACTER MANIPULATION. FOR OTHER THAN BUFFER 
FORMAT AND TIME CONSIDERATIONS* THE USER NEED NOT BE AWARE OF 
WHICH HARDWARE ARRANGEMENT IS BEING EMPLOYED, THE SYSTEM SYMBIONT 
ROUTINES AND DEMAND MODE FUNCTIONS SUPPORT DEVICES ON ALL THREE 
SUBSYSTEM TYPES. 

10, 6,3. ASSIGNING LT DEVICES 

AT SYSTEM GENERATION TIME EACH CHANNEL MUST BE COMPLETELY 
DEFINED. FOR COMMUNICATIONS DEVICES THIS INCLUDES SPECIFYING THE 
SUBSYSTEM TYPE AND TYPE OF LINE TERMINAL DEVICE CONNECTED TO EACH 
REMOTE LINE (BITS PER CHARACTER* SPEED* FIXED OR COMMON CARRIER 
LINE* ETC), AT THAT TIME VARIOUS DEVICES CONNECTED TO A SINGLE 
LINE AND PROGRAMMED AS A UNIT (ONE INPUT* ONE OUTPUT AND/OR ONE 
DIALING UNIT)* ARE GIVEN AN LT GROUP IDENTITY, THIS IDENTITY IS 
USED IN ASSIGNING COMMUNICATIONS DEVICES, 

THE ARBITRARY UNIT/CHANNEL ASSIGNMENT FORMAT OF THE ASG CARD IS 
USED TO ASSIGN THESE DEVICES, THIS IS 'NAME* TYPE' WHERE «NAmE' IS 
AN EXTERNAL SYMBOL TO BE RELATED TO A INTERNAL SYMBOL BY THE USE 
COMMAND OR THE INTERNAL SYMBOL ITSELF IN WHICH CASE NO USE IS 
REQUIRED AND »TYPE» IS THE LT GROUP IDENTITY DEFINING THE 
EQUIPMENT, ALL GROUPS WITH THE SAME TYPE DEVICES ARE GIVEN THE 
SAME GROUP IDENTITY, 

A THOROUGH DESCRIPTION OF CHANNEL DEFINITION IS GIVEN IN THE 
CHAPTER ON SYSTEM SETUP. 
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10,6. <*• THE LT CONTROL TABU 

THE USER CONTROLS THE OPERATIONS ON EACH LT GROUP THROUGH A 
TABLE CONSTRUCTED IN HIS PROGRAM. EACH LT GROUP IS CONTROLLED BY 
A SINGLE LT CONTROL TABLE FROM THE INITIALIZE TO THE TERMINATE 
REQUEST (SEE NEXT SECTION), A NEW TABLE CAN BE USED On A 
SUBSEQUENT INITIALIZE AFTER TERMINATE. THE LT TABLE IS SUBDIVIDED 
INTO THREE PARTSl OUTPUT (WORDS 3-6) , INPUT (WORDS 7-10) > AND DIAL 
(WORDS U-I2). ANY TRAILING PARTS CAN BE OMITTED SIMPLY BY NOT 
CODING, BUT OMISSION OF AN INTERMEDIATE PART MUST BE ACCOUNTED FQR 
BY A BLANK AREAt THE ORGANIZATION OF THE LT TABLE IS AS FOLLOWS; 
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35 



29 



23 17 11 
INTERNAL FILE NAME (WORD 1) 



05 



00 



01 
02 



03 



Of 



05 



06 



07 
08 



09 



10 



INTERNAL FILE NAME (WORD 2) 



OUT STAT SEXEC USE JOUT USAGE: OUT COMPLETE ACTIVITY 



OUT CHAR COUNT OR FOR POOL: OUT BUFFER OR POOL START 



END OF OUT BACKUP QUEUE 



J START OF OUT BACKUP QUEUE 



PARTIAL BUFFER CHAR COUNT : BUFFER TRANSFER TIME 



IN STAT 5EOI ACT SXN USAGE : IN COMPLETE ACTIVITY 



IN CHAR COUNT OR FOR POOL ; IN BUFFER OR POOL START 



END OF IN BACKUP QUEUE 



: START OF IN BACKUP QUEUE 



PARTIAL COUNT OR SWAP START : BUFFER TRANSFER TIME 



11 5DIAL STAT: 



5DIAL USAG: DIAL COMPLETE ACTIVITY 



12 : 



DIAL ACCESS WORD 



WORD 1 AND 2 INTERNAL FXLE NAME-THE IDENTITY USED TO REFER TO 
THE LT GROUP* THIS NAME IS RELATED TO THE ASG CONTROL 
FUNCTION BY THE OUSE CONTROL STATEMENT IF IT IS NOT THE 
SAME AS THE EXTERNAL NAME. 

WORD 3 Sl-OUTPUT STATUS— AN OCTAL CODE DENOTING THE COMPLETION 
STATUS OF THE LAST BUFFER TRANSFERRED TO THE REMOTE 
TERMINAL* FOR MULTIPLE BUFFER MODE* THIS FIELD 
IS STORED IN S3 OF WORD 1 OF EACH BUFFER* THE VALUES IN 
THIS FIELD ARE: 

00-THE NUMBER OF CHARACTERS SPECIFIED IN HI OF WORD 4 
OR* FOR BUFFER POOL OPERATION* THE UPPER THIRD OF THE 
FIRST WORD OF THE BUFFER HAS BEEN TRANSFERRED TO 
THE REMOTE TERMINAL AND* IF SECOND LEVEL SUPPORT* A 
NORMAL ACKNOWLEDGE WAS RETURNED* 
01-OUTPUT WAS TERMINATED BEFORE THE SPECIFIED NUMBER OF 
CHARACTERS WAS TRANSFERRED BY ENCOUNTERING AN END- 
OF-OUTPUT CHARACTER* TERMINATION IS DETECTED BY 
TIME OUT OR INTERRUPT DEPENDING UPON EQUIPMENT. THE 
NUMBER OF CHARACTERS TRANSFERRED IS IN Hi OF WORD 6. 
OUTPUT HAS BEEN TURNED OFF. THIS MODE OF OPERATION 
CAN BE USED TO AVOID OUTPUT MONITOR INTERRUPTS ON 
THE CTMC BY SPECIFYING A FULL BUFFER. SETTING THE EOT 
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BIT BEFORE THE END OF BUFFER AND ALLOWING THE BUFFER 
TO TIME OUT. 

02-THE LINE HAS BEEN DECLARED DOWN BY THE OPERATOR AS A 
RESULT OF A TIME OUT ON OTHER THAN AN ENP-OF-OUTPUT 
CHARACTER OR INABILITY TO ACKNOWLEDGE A 
TRANSMISSION, Hi OF WORD 6 CONTAINS THE NUMBER OF 
CHARACTERS TRANSMITTED FROM THIS BUFFER, IF ANY, NO 
FURTHER ACTION IS TAKEN ON QUEUED BUFFERS* 

20-SAME AS 00 EXCEPT THE END OF THE BUFFER QUEUE HAS 
BEEN REACHED AND OUTPUT HAS BEEN TURNED OFF. A 
SUBSEQUENT BUFFER MAY HAVE BEEN ADDED TO THE QUEUE 
AFTER THE HANDLER MADE THE CHECK IN WHICH CASE IT IS 
NECESSARY FOR THE WORKER TO RESTART OUTPUT # 
S2-RESERVED FOR EXCLUSIVE EXECUTIVE USE TO LINK EACH LT 

CONTROL TABLE TO ITS CORRESPONDING PROGRAM CONTROL 

TABLE (PCT) ITEM, 
S3*0UTPUT-C0MPLETI0N-ACTIVITY USAGE-DENOTES THE ACTION 

REQUIRED TO START UP THE OUTPUT COMPLETION ACTIVITY: 

00-NO ACTIVITY TO BE INITIATED. 

Oi-GIVE CONTROL TO THE COMPLETION ACTIVITY UPON 

COMPLETION OF AN OUTPUT BuFFER ONLY IF THE ACTIVITY 
IS NOT ALREADY REGISTERED ONCE. THE HANDLER WILL 
DETECT EXITING FROM THIS ACTIVITY AFTER THE CHECK 
AND WILL RESTART IT. 

02-GIVE CONTROL TO THE OUTPUT COMPLETION ACTIVITY ONLY 
IF THE OUTPUT BACKUP QUEUE IS EXHAUSTED OR IF A 
NONZERO STATUS IS RETURNED FOR A BUFFER. 
H2-QUTPUT COMPLETION ACTIVITY-THIS FIELD CONTAINS THE 

ADDRESS OF A ROUTINE TO BE GIVEN CONTROL UPON 

COMPLETION OF AN OUTPUT BUFFER TRANSFER WITHIN THE 

CONDITIONS OF S3 OF THIS WORDt CONTROL IS GIVEN To 

THIS ROUTINE WITH AG SET TO THE ADDRESS OF THE LT TABLE 

CONTROLLING THE DEVICE AND A* SET TO THE ADDRESS OF THE 

BUFFER UUST TRANSFERRED. 

WORD <* OUTPUT BUFFER CONTROL- THIS WORD DEFINES THE SINGLE OUTPUT 
BUFFER OR OUTPUT BUFFER POOLt Hi CONTAINS THE NUMBER OF 
CHARACTERS IF A SINGLE BUFFER MODE OR ZERO IF THE POOL 
MODE. THE BUFFER ADDRESS OR BUFFER POOL CONTROL WORD 
ADDRESS IS GIVEN IN H2t IF REVERSE BUFFERING IS DESlREfc, 
Hi WILL CONTAIN THE COMPLEMENT OF THE NUMBER OF CHARACTERS 
FOR SINGLE BUFFER MODE. FOR CTMC, OUTPUT CHARACTERS WILL 
BE TRANSMITTED IN ASCENDING ORDER WITHIN A WQRD STARTING 
AT THE LOWEST PORTION OF THE WORD. FOR WTSr OUTPUT CHAR- 
ACTERS WILL BE TRANSMITTED IN DESCENDING ORDER WITHIN A 
WORD STARTING AT THE HIGHEST PORTION OF THE WORD. CTS 
OUTPUT CHARACTERS ARE ONE CHARACTER PER WORD RIGHT JUSTI- 
FIED. BOTH SINGLE MODE AND POOL MODE INDIVIDUAL BUFFER 
SIZES ARE LIMITED TO <f095 CHARACTERS UNLESS REVERSE BUFFER- 
ING IS PROVIDED BY THE SYSTEM IN WHICH CASE BUFFERS ARE 
LIMITED TO 2047 CHARACTERS. 
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WORD 5 FOR BUFFER POOL OPERATION THIS WORD IS SET TO THE ADDRESS 
OF THE BUFFER AT THE END(HX) AND START <H2) OF THE 
QUEUE OF BUFFERS ALREADY FILLED FOR 

OUTPUT ON THE LINE TERMINAL DEVICE. THE HANDLER ONLY 
UPDATES THE START FIELD AND ONLY IF NO COMPLETION ROUTINE 
IS INVOLVED, 

WORD 6 HX-THE NUMBER OF CHARACTERS TRANSFERRED AS OUTPUT IF 

OUTPUT OF A BUFFER IS COMPLETED BEFORE THE SPECIFIED 
COUNT IS TRANSFERRED, IF REVERSE BUFFERING WAS USED, 
HI WILL CONTAIN THE COMPLEMENT OF THE NUMBER OF CHAR- 
ACTERS TRANSFERRED, 
H2-THE NUMBER OF BASIC TIME INTERVALS TO BE USED AS THE 
MAXIMUM TIME BETWEEN BUFFERS, IF A BUFFER DOES NOT 
TRANSFER IN THIS TIME INTERVAL A FAULT IS SUSPECTED 
UNLESS THE PREVIOUS CHARACTER DENOTED END-OF-OUTPUT. 
THE MINIMUM PERMISSIBLE VALUE IS THE NUMBER OF CHARAC- 
TERS IN THE BUFFER X NUMBER OF BITS/CHARACTER / LINE 
SPEED (BITS/SECOND), IF A TIME VALUE OF ZERO OR A 
VALUE LESS THAN THE PERMISSIBLE MINIMUM FOR THE LT 
GROUP AS DEFINED AT SYSTEM GENERATION TIME IS SPECI- 
FIED , NO TIMING CHECK WILL BE PERFORMED BY THE COMMUN- 
ICATIONS HANDLER. IT IS NOT THE INTENT OF THE COMMUNI- 
CATIONS HANDLER TO PERFORM EXTENSIVE BUFFER TIMING 
CHECKS BUT MERELY TO PROVIDE A MEANS OF DETECTING A 
STALLED OR INACTIVE REMOTE CONDITION, ANY EXTENSIVE 
TIMING CHECKING WOULD MERELY BE EXCESSIVE OVERHEAD 
REDUCING SYSTEM THROUGHPUT WHILE BEING OF NO APPRECI- 
ABLE VALUE TO COMMUNICATIONS HANDLER USERS, THE REAL 
TIME CLOCK SHOULD BE USED IF ANY CRITICAL BUFFER TIMING 
IS DESIRED, THE BASIC TIME INTERVAL USED BY THE COM- 
MUNICATIONS HANDLER IS 600 MILLISECONDS BECAUSE THE 
DAYCLOCK INTERRUPTS AT THIS TIME INTERVAL* THE AUTO- 
MATIC CALLING UNIT (ACU) DIAL TIME IS APPROXIMATELY 
600 MILLISECONDS PER DIGIT, AND SOME MEDIUM SPEED 
MODEMS (MODULATOR-DEMODULATOR) REQUIRE A CERTAIN AMOUNT 
OF IDLE TIME BETWEEN 

TRANSMISSIONS WHICH CAN BE MEASURED IN 600 MILLISECOND 
INCREMENTS, 

WORD 7 SI-INPUT STATUS- AN OCTAL CODE DENOTING THE COMPLETION 

STATUS OF THE LAST BUFFER TRANSFERRED FROM THE REMOTE 
TERMINAL. FOR MULTIPLE BUFFER MODE, THIS FIELD 
IS STORED IN S3 OF WORD 1 OF EACH BUFFER, THE VALUES IN 
THIS FIELD ARE: 

00-THE NUMBER OF CHARACTERS SPECIFIED IN HX OF WORD 8 
OR, FOR BUFFER POOL OPERATION, THE UPPER THIRD OF THE 
FIRST WORD OF THE BUFFER HAS BEEN TRANSFERRED FROM 
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THE REMOTE TERMINAL AND* IF SECOND LEVEL SUPPORT* A 
NORMAL ACKNOWLEDGE WAS RETURNED. 

01-INPUT WAS TERMINATED BEFORE THE SPECIFIED NUMBER OF 
CHARACTERS WAS TRANSFERRED BY ENCOUNTERING AN ENDr 
OF-INPUT CHARACTER, TERMINATION IS DETECTED BY 
TIME OUT OR INTERRUPT DEPENDING UPON EQUIPMENT. THE 
NUMBER OF CHARACTERS TRANSFERRED IS IN HI OF WORD 10. 
ACTION IS ACCORDING TO THE EOI ACT FIELD. 

02-THE LINE HAS BEEN DECLARED DOWN BY THE OPERATOR AS" A 
RESULT OF A TIME OUT ON OTHER THAN AN END-OF-INPUT 
CHARACTER, HI OF WORD XO CONTAINS THE NUMBER OF 
CHARACTERS TRANSMITTED TO THIS BUFFERt IF ANY, NO 
FURTHER INPUT IS ACCEPTED. 

20-SAME AS 00 EXCEPT THE END OF THE BUFFER POOL HAS 
BEEN REACHED AND INPUT HAS BEEN TURNED OFF. 

21-SAME AS 01 EXCEPT THE END OF THE BUFFER POOL HAS 
BEEN REACHED. 
S2-END-0F-INPUT ACTION-DENOTES THE ACTION TO BE TAKEN BY 

THE HANDLER WHEN AN END OF INPUT IS RECEIVED FOR 

MULTIPLE BUFFER MODE J 

00-TURN INPUT OFF. 

Oi-REINITIATE INPUT WITH THE NEXT BUFFER FROM THE POOL. 
S3-INPUT -COMPLETION-ACTIVITY USAGE-DENOTES THE ACTION 

REQUIRED TO START UP THE INPUT COMPLETION ACTIVITY; 

00-NO ACTIVITY TO BE INITIATED 

OJ-GIVE CONTROL TO THE COMPLETION ACTIVITY UPON 

COMPLETION OF AN INPUT BUFFER ONLY IF THE ACTIVITY 
IS NOT ALREADY REGISTERED ONCE. THE HANDLER WILL 
DETECT EXITING FROM THIS ACTIVITY AFTER THE CHECK 
AND WILL RESTART IT. 
H2-INPUT COMPLETION ACTIVITY-THIS FIELD CONTAINS THE 

ADDRESS OF A ROUTINE TO BE GIVEN CONTROL UPON 

COMPLETION OF AN INPUT BUFFER TRANSFER WITHIN THE 

CONDITIONS OF S3 OF THIS WORD. CONTROL IS GIVEN TO 

THIS ROUTINE WITH AO SET TO THE ADDRESS OF THE LT TABLE 

CONTROLLING THE DEVICE AND Al SET TO THE ADDRESS OF THE 

BUFFER JUST TRANSFERRED. 

WORD 8 INPUT BUFFER CONTROL-SAME AS WORD <f EXCEPT FOR INPUT 

RATHER THAN OUTPUT. FOR CTMC INPUT CHARACTERS WILL BE 
RECEIVED IN ASCENDING ORDER WITHIN A WORD STARTING AT THE 
LOWEST PORTION OF THE WORD. FOR WTS INPUT CHARACTERS WILL 
BE RECEIVED IN DESCENDING ORDER WITHIN A WORD STARTING AT 
THE HIGHEST PORTION OF THE WORD. CTS INPUT CHARACTERS 
WILL BE ONE CHARACTER PER WORD RIGHT JUSTIFIED. 

WORD 9 INPUT QUEUE CONTROL-SAME FORMAT AS WORD 5 EXCEPT FOR INPUT 
RATHER THAN OUTPUT • FOR POOL MODE THE WORKER PROGRAM IS 
EXPECTED TO UPDATE H2 OF WORD 9 WITH THE LINK PORTION OF 
EACH BUFFER AFTER THAT BUFFER HAS BEEN PROCESSED. THE 
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WORKER PROGRAM CAN DETERMINE THE END OF THE INPUT BACKUP 
OUEUE BY UPDATING Ha OR WORD 9 UNTIL EITHER A VALUE OF 
ZERO IS ENCOUNTERED OR IT MATCHES HI OF THE SAME WORD. 

WORD10 SAME AS WORD 6 EXCEPT FOR INPUT RATHER THAN OUTPUT, HI 
MUST BE ZERO WHEN POOL MODE INPUT IS TO BE USED UNLESS 
DUAL POOL MODE IS DESIRED IN WHICH CASE Hi SPECIFIES A 
POOL CONTROL WORD ADDRESS DIFFERENT FROM THE POOL ADDRESS 
SPECIFIED IN H2 OF WORD 8, THE PRIMARY USE FOR THE DUAL 
POOL INPUT MODE IS FOR POLLING OPERATIONS WHEREBY A SMALL 
INPUT BUFFER CAN BE INITIALLY SET-UP WITH AN IMMEDIATE 
SWITCH TO A POOL OF LARGER BUFFERS WHEN THE POLL RESPONSE 
HAS BEEN RECEIVED THEREBY PERMITTING LARGER BUFFER AREAS 
TO BE USED FOR THE INPUT DATA STREAM INITIATED BY THE 
POLLING OPERATION, 

WORD11 SI-DIAL STATUS-GIVES THE COMPLETION STATUS OF THE LAST 
DIAL OPERATION? 

Ol-SUCCESSFUL 

02-UNSUCCESSFUL 

03-LEASED LINE ASSIGNED 

40-IN PROCESS 
S3-DIAL USAGE-THE ACTION TO TAKE UPON COMPLETION OF THE 

DIAL OPERATION; 

00-NO DIAL COMPLETION ACTIVITY 

01-GlVE CONTROL TO THE DIAL COMPLETION ROUTINE UPON 
INDICATION THAT THE DIAL OPERATION HAS BEEN 
COMPLETED. 
H2-DIAL COMPLETE ACTIVITY-THE ADDRESS AT WHICH CONTROL IS 

TO GO UPON COMPLETION OF THE DIAL OPERATlONt 

W0RD12 DIAL ACCESS WORD-THE COUNT OF CHARACTERS IN Hi AND THE 

BUFFER ADDRESS IN H2 AT WHICH THE NUMBER TO BE DIALED IS 
STORED IN BCD FORMAT, FOR CTMC, DIAL CHARACTERS WILL BE 
TRANSMITTED IN ASCENDING ORDER WITHIN A WORD STARTING AT 
THE LOWEST PORTION OF THE WORO. 

10,6,5. OPERATION 

THE COMMUNICATIONS MULTIPLEXOR HANDLER SUPPORTS TWO LEVELS OF 
OPERATION, THE FIRST LEVEL CONSISTS OF A BUFFER HANDLING MODE IN 
WHICH THE HANDLER SUPERVISES TRANSMITTING AND RECEIVING MESSAGES 
ON A BUFFER BY BUFFER BASIS WITH NO ASSUMPTION CONCERNING THE 
CONTENT OF EACH BUFFER. THE SECOND LEVEL SUPPORT ASSUMES A SYSTEM 
DEFINED FORMAT ON DEVICES CAPABLE OF ACKNOWLEDGING TRANSMISSION. 

ALL OPERATION ON A LINE TERMINAL GROUP MUST REFER TO THE GROUP 
THROUGH A SINGLE LT TABLE (IN CONTRAST TO OTHER INPUT/OUTPUT 
DEVICES WHICH MAY HAVE ANY NUMBER OF ACTIVE PACKETS), 
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10,6.5.1. FIRST LEVEL SUPPORT 

THE AVAILABLE OPERATIONS AT FIRST LEVEL AND CORRESPONDING 
SYSTEM REFERENCES ARE: 

INITIALIZE CMS$ 

TERMINATE CMT$ 

DIAL CMD$ 

INPUT CMI$ 

OUTPUT CMO$ 

HANGUP CMH$ 

EACH OF THESE REFERENCES ARE MADE WITH THE AO REGISTER LOADED 
WITH THE ADDRESS OF THE LT TABLE DEFINING THE LINE TERMINAL GROUP. 
THE REFERENCE IS MADE BY AN ER INSTRUCTION WITH THE ADDRESS FIELD 
CONTAINING THE APPROPRIATE LABEL, 

INITIALIZE 

THE INITIALIZE AND TERMINATE OPERATIONS MAY REFER TO MORE THAN 
ONE LINE TERMINAL GROUP. THE UPPER HALF OF THE AO REGISTER MUST 
BE LOADED WITH THE COUNT OF LINE TERMINAL GROUPS TO BE CONSIDERED* 
THE LT TABLES FOR THESE GROUPS MUST BE 12 LOCATIONS IN LENGTH 
STARTING AT THE ADDRESS IN AO LOWER AND BE IN CONSECUTIVE 
ADDRESSED LOCATIONS FROM THAT POINT. 

THE INITIALIZE REQUEST ASSOCIATES THE INTERNAL NAME TO A QUSE 
OR QASG COMMAND AND SETS UP THE CM HANDLER ACCORDING TO THE LT 
TABLE FIELD. 

TERMINATE 



THE TERMINATE REQUEST REMOVES THE INTERNAL NAME ASSOCIATION AND 
CAUSES HOUSEKEEPING FUNCTIONS TO OCCUR, AMONG OTHER THINGS THE 
TERMINATE OPERATION CAUSES AN AUTOMATIC HANG-Up IF A CONNECTION 
EXISTS ON ANY AUTOMATIC CALLING UNIT WITHIN THE LT GROUPS REFERRED 
TO IN THE REQUEST. 

DIAL 

«■>■•■•«■» 

THE OIAL OPERATION CAUSES INITIATION OF THE BUFFER SPECIFIED IN 
WORD 12 OF THE LT TABLE ADDRESSED BY AO. THE TELEPHONE NUMBER TO 
BE DIALED MUST BE IN BCD FORMAT. UPON DETERMINING THAT THE DIAL 
OPERATION HAS BEEN COMPLETED* THE USER WILL GET CONTROL AT THE 
DIAL COMPLETION ACTIVITY STARTING POINT t IF SUCH A ROUTINE 
EXISTS, WITH THE DIAL STATUS IN Si OF WORD U. INPUT AND OUTPUT 
CAN BE INITIATED BEFORE A DIAL OPERATION IS COMPLETED IN WHICH 
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CASE NO CHARACTER TIMING IS DONE BEFORE THE FIRST CHARACTER 
TRANSFER OR THE DIAL TIMES OUT, FOR THE CASE OF INITIATING 
OUTPUT » THE OUTPUT LINE TERMINAL REQUIRES AN ENABLE FROM THE DIAL 
UNIT AND HENCE TRANSFER STARTS IMMEDIATELY UPON DIAL COMPLETION 

IF AN AUTOMATIC CALLING UNIT DOES NOT EXIST FOR AN LT GROUPt 
THE DIAL OPERATION WILL RESULT IN A MESSAGE BEING DISPLAYED ON THE 
CONSOLE IN THE FORMAT? 

DIAL NUMBER CC/LL 

WHERE CC/LL IS THE CHANNEL AND LINE NUMBER TO BE CONNECTED. THE 
OPERATOR MUST RESPOND WITH AN N OR Y TO INDICATE COMPLETION. A 
REQUEST FOR OUTPUT FOR THE MANUAL CASE IS NOT HONORED UNTIL A Y 
RESPONSE IS RECEIVED. 

A DIAL REQUEST ON A LEASED-HNE LT GROUP IS GIVEN A UNIQUE 
STATUS CODE AND ANY SUBSEQUENT INPUT OR OUTPUT WILL BE HONORED. 

THE DIAL COMPLETION ACTIVITY OPERATES AS A HIGH PRIORITY 
INTERRUPT ROUTINE AND IS LIMITED TO THE BU*A5 AND R1-R3 REGISTER 
SET. WHEN THIS ROUTINE IS ENTERED* AO IS LOADED WITH THE ADDRESS 
OF THE APPROPRIATE LT TABLE. 

HANGUP 



THE HANGUP OPERATION CAUSES RELEASE OF THE CURRENT REMOTE 
CONNECTION, AT THE TIME THE HANGUP REQUEST IS MADE* THE WORKER 
PROGRAM SHOULD INSURE THAT ALL OUTPUT HAS BEEN COMPLETED AND ANY 
INPUT WHICH MAY OCCUR IS OF NO CONCERN. THE HANGUP REQUEST THEN 
DISREGARDS THE CURRENT LINE ACTIVITY AND ISSUES A REMOTE RELEASE 
FUNCTION, 

ANY FURTHER ACTIVITY AFTER HANGING UP MUST BE PRECEDED BY A 
DIAL REQUEST. 

IF NO AUTOMATIC CALLING UNIT EXISTS FOR THE LT GROUp, A HANGUP 
REQUEST WILL CAUSE THE MESSAGE; 

HANGUP CC/LL 

TO BE DISPLAYED ON THE CONSOLE, NO ANSWER IS NEEDED FOR THIS 
MESSAGE. 

A HANGUP REQUEST ON A LEASED-LINE LT GROUP IS IGNORED EXCEPT 
FOR CAUSING ANY QUEUED OUTPUT OR SUBSEQUENT INPUT TO BE IGNORED. 
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INPUT 

INPUT ON LINE TERMINALS IS IN ONE OF TWO MODES! SINGLE AND 
MULTIPLE BUFFER, EITHER OF THESE MOQES MAY BE SYNCHRONOUS OR 
ASYNCHRONOUS, 

IN THE SINGLE BUFFER MODE, AN INPUT REQUEST CAUSES INITIATION 
OF INPUT WITH THE ACCESS WORD FROM WORD 8 OF THE LT TABLE, 
COMPLETION OF INPUT IS EXPECTED TO BE DENOTED BY AN EXTERNAL 
INTERRUPT RESULTING FROM DETECTION OF AN EOM SIGNAL FOR WTS OR CTS 
DEVICES OR AS A RESULT OF A TIME OUT OR INPUT MONITOR INTERRUPT 
FOR THE CTMC, AFTER THE END OF INPUT IS DETECTED THE INPUT LT IS 
TURNED OFF, THE COMPLETION STATUS OF THE INPUT BUFFER IS STOREO 
IN SI OF WORD 7, THE NUMBER OF CHARACTERS ACCEPTED AS INPUT IS 
STORED IN HI OF WORD 10. FOR SYNCHRONOUS LT DEVICES OPERATING ON 
THE CTMC, SINCE AN EXTERNAL INTERRUPT DOES NOT OCCUR ON A UNIQUE 
CHARACTER, IF A MESSAGE IS RECEIVED WHICH IS SHORTER THAN THE 
BUFFER THERE MAY BE SYNC CHARACTERS IN THE BUFFER FOLLOWING THE 
LAST DATA CHARACTER. THE SINGLE BUFFER MODE IS ANTICIPATED FOR 
USAGE WHERE THE INPUT MESSAGES ARE EITHER FIXED LENGTH OR A 
MAXIMUM LENGTH CAN BE SPECIFIED. 

IN THE MULTIPLE BUFFER INPUT MODE, TWO METHODS (NORMAL POOL 
MODE AND DUAL POOL MODE) OF POOL USAGE ARE PROVIDED WITH H2 OF 
WORD 8 POINTING TO A BUFFER POOL CONTROL WORD WHICH LOCATES A POOL 
OF CHAINED BUFFERS, THE SINGLE/MULTIPLE MODE IS DETERMINED BY THE 
CONTENT OF HI OF WORD 8 OF THE LT TABLE (ZERO FOR MULTIPLE), THE 
DUAL POOL MODE OF INPUT DIFFERS ONLY FROM THE NORMAL POOL MODE OF 
INPUT IN THAT THE FIRST BUFFER TO BE USED IS DESIGNATED BY Hi OF 
WORD 10 AND ALL SUCCEEDING BUFFERS TO BE USED ARE DESIGNATED BY H2 
OF WORD 8. INPUT IN THE MULTIPLE MODE IS INITIATED BY SETTING UP 
AN I/O ACCESS WORD WITH A COUNT EQUAL TO THE NUMBER OF CHARACTERS 
IN A FULL BUFFER AND AN ADDRESS OF THE SECOND WORD OF THE FIRST 
AVAILABLE BUFFER IN THE POOL (WORD 1 IS A LINKING WORD), INPUT IS 
WITH MONITOR. AS EACH BUFFER IS FILLED IT IS ADDED TO THE BACKUP 
QUEUE (WORD 9 QF LT TABLE), THE FIRST WORD OF THE BUFFER IS LOADED 
WITH THE COMPLETION STATUS (S3 OF WORD 1) AND THE NUMBER OF 
CHARACTERS TRANSFERRED INTO THE BUFFER (Tl OF WORD 1)> AND 
DEPENDING UPON THE INPUT USAGE FIELD (S3 OF WORD 7) THE INPUT 
COMPLETION ROUTINE IS ACTIVATED, THE END OF A MESSAGE IS DETECTED 
BY AN EXTERNAL INTERRUPT (CTMC, CTS, OR WTS) OR A TIME OUT (CTMC) 
FOR THE SINGLE BUFFER MODE. A MONITOR INTERRUPT CAUSES BUFFER 
SWITCHING WITH INPUT INITIATED USING THE NEXT BUFFER In THE POOL 
SPECIFIED BY H2 OF WORD 8. 

UPON OCCURRENCE OF AN END<-QF-MESSAGE INDICATION, FOR THE 
MULTIPLE BUFFER MODE, S2 OF W0RD7 IS TESTED TO INDICATE WHETHER TO 
SET UP INPUT INTO ANOTHER BUFFER (NONZERO VALUE) OR DISCARD 
FURTHER INPUT UNTIL THE NEXT INPUT REQUEST, 



THE COMMUNICATIONS BUFFER POOL HANDLING ROUTINES ARE DESCRIBED 
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IN THE CHAPTER ON FILE REFERENCING UNDER THE FILE CONTROL SYSTEM, 
THE CM HANDLER PROVIDES FOR USING A COMMON POOL AMONG SEVERAL LT 
GROUPS IF THE APPLICATION WILL ALLOW, ON INPUT THE HANDLER 
REMOVES BUFFERS FROM THE POOL AND THE WORKER PROGRAM MUST RETURN 
THEM AFTER PROCESSING. 

THE INPUT COMPLETION ROUTINE IS ACTIVATED WITH AO SET TO THE 
STARTING ADDRESS OF THE LT TABLE. THIS ROUTINE IS GIVEN CONTROL 
AS A HIGH PRIORITY INTERRUPT PROCESSING ROUTINE AND HENCE IS 
ALLOWED MINIMUM CONTROL REGISTERS (Bll THROUGH A5 AND Rl THROUGH 
R3>. COMPLETION ROUTINE TIMING CONSIDERATIONS ARE OUTLINED IN THE 
NEXT SECTION. 

OUTPUT 



THE CONTROL FOR FIRST LEVEL OUTPUT IS SIMILAR TO INPUT I.E. 
SINGLE AND MULTIPLE BUFFER MODES. 

THE SINGLE BUFFER MODE IS DENOTED BY A NONZERO VALUE IN Hi OF 
WORD <t# SINGLE BUFFER MODE OUTPUT IS EXPECTED TO COMPLETE AS A 
RESULT OF AN EXTERNAL INTERRUPT FOR WTS OR CTS SUBSYSTEMS OR AS A 
RESULT OF A MONITOR INTERRUPT FOR THE CTMC. THE USER CAN AVOID 
THE INTERRUPT PROCESSING FOR OUTPUT BY SPECIFYING A CHARACTER 
COUNT GREATER THAN THE CHARACTER POSITION CONTAINING THE EOT 
INDICATION FOR THE CTMC IN a'HICH CASE THE DEVICE WILL TIME OUT 
WITH A STATUS CODE OF 01 IN SI OF WORD 3 OF THE LT TABLE. THE 
TIME OUT METHOD IS NOT ALLOWED ON THE WTS OR CTS BECAUSE OF THE 
NECESSITY OF TRANSMITTING END OF MESSAGE AND MESSAGE PARITY 
CHARACTERS. THE NUMBER OF CHARACTERS TRANSFERRED IN THE SINGLE 
BUFFER MODE IS STORED IN Hi OF WORD 6 BEFORE THE OUTPUT COMPLETION 
ROUTINE IS ACTIVATED* IF SUCH A ROUTINE IS SPECIFIED. 

IN THE MULTIPLE BUFFER OUTPUT MODE EACH BUFFER IS TRANSFERRED 
WITH MONITOR AND UPON OCCURRENCE OF AN INTERRUPT THE NEXT BUFFER 
IN THE BACKUP QUEUE IS INITIATED. AS EACH BUFFER IS REMOVED FROM 
THE QUEUE THE CM HANDLER UPDATES THE START OF OUTPUT BACKUP QUEUE 
FIELD {HZ OF WORD 5). THE WORKER PROGRAM ADDS TO THE QUEUE BY 
UPDATING HI OF W0RD5. AS EACH BUFFER IS EMPTIED* THE HANDLER 
STORES THE COMPLETION STATUS IN S3 OF WORD I OF THE BUFFER AND THE 
NUMBER OF CHARACTERS TRANSFERRED IN Tl OF WORD 1 ANDt DEPENDING 
UPON THE CONTENTS OF THE OUTPUT USAGE FIELD » ACTIVATES THE OUTPUT 
COMPLETION ROUTINE. THE CM HANDLER EXAMINES THE START OF BACKUP 
QUEUE FIELD <H2 OF WORD 5) WHEN THE OUTPUT IS FIRST INITIATED AND 
THEN WORKS FROM THE LINK FIELD <H2 OF WORD 1 OF THE BUFFER! TO 
DETERMINE THE END OF THE CHAIN. THE WORKER PROGRAM MUST ADD THE 
COMPLETED BUFFERS BACK TO THE AVAILABLE POOL. 

WHEN THE END OF THE BACKUP QUEUE IS REACHED THE HANDLER WILL 
TURN OFF OUTPUT AND RETURN A STATUS CODE OF 20 TO DENOTE THE 
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♦CAUGHT UP» CONDITION, IF THE WORKER PROGRAM SUBMITS A NEW BUFFER 
AFTER THE HANDLER MAKES THE CHECKr THIS STATUS CAN BE USED BY THE 
WORKER AS AN INDICATION TO MAKE ANOTHER REFERENCE TO CMOS. THE 
START OF BACKUP QUEUE MUST BE RESET FOR THIS REFERENCE, 

AS WITH THE INPUT AND DIAL COMPLETION ACTIVITIES, ONLY A SUBSET 
OF CR IS AVAILABLE WITH AO SET TO THE LT TABLE ADDRESS, 

10,6.5.2. SECOND LEVEL SUPPORT 

SECOND LEVEL SUPPORT IS AN EXTENSION OF THE INTERFACE USED FOR 
REMOTE CPU TRANSMISSIONS WHICH INCLUDES THE UNIVAC lOOif CARD 
PROCESSOR, THIS LEVEL USES THE FOLLOWING SYSTEM REFERENCES J 

SEND AND ACKNOWLEDGE CMSA$ 
ACKNOWLEDGE AND RECEIVE CMARS 

IN ADDITION TO THE INITIALIZE CMS$. TERMINATE CMT$* DIAL CMOS, AND 
HANGUP CMH$ DESCRIBED IN FIRST LEVEL. THESE REFERENCES MUST BE 
MADE VIA AN ER INSTRUCTION WITH THE AO REGISTER LOADED WITH THE LT 
TABLE STARTING ADDRESS FOR THE GROUP CONCERNED. 

THIS SUPPORT ASSUMES SEVEN BIT CHARACTERS (SIX DATA PLUS ONE 
PARITY) WITH THE FOLLOWING MESSAGE FORMAT: 

SOM - START OF MESSAGE 

CONTROL CHARACTER 

DATA 

EOM - END OF MESSAGE 

MPC - MESSAGE PARITY CHARACTER 

EOB - END OF BUFFER 

THE VARIATIONS THAT MAY APPEAR IN THE WORKER PROGRAM BUFFER 
DEPENDS UPON THE TYPE OF SUBSYSTEM, FOR THE CTS# ALL OF THESE 
CHARACTERS MUST BE PRESENT IN OUTPUT BUFFERS AND ALL EXCEPT THE 
SOM AND EOB ARE TRANSMITTED TO THE INPUT BUFFER, THE WTS COMPUTES 
MESSAGE PARITY AND GENERATES THE SOM AND EOM HENCE ONLY THE 
CONTROL AND DATA CHARACTERS ARE NEEDED FOR OUTPUT AND OBSERVED FOR 
INPUT, FOR CTMC DEVICES ALL OF THE SPECIFIED CHARACTERS MUST BE 
PRESENT FOR OUTPUT AND ALL EXCEPT EOB WILL APPEAR IN THE INPUT 
BUFFER, IN ADDITION FOR CTMC DEVICESf A MINIMUM OF TWO SYNC 
CHARACTERS MUST PRECEDE THE SOM CHARACTER FOR OUTPUT, THE SYNC 
CHARACTERS WILL NOT APPEAR IN THE INPUT BUFFER, THE FOLLOWING 
ILLUSTRATES THE PREVIOUS EXPLANATIONS OF SECOND LEVEL WORKER 
PROGRAM BUFFER VARIATIONS FOR THE DIFFERENT SUBSYSTEMS OF WTSf 
CTSf AND CTMC, 
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CTMC OUTPUT BUFFER 



LINE SEQUENCE & SOURCE CTMC INPUT 



SYNC (MINIMUM IS 2 SYNC) 


SYNC (BUFFER) 


SOM 


SYNC (MAX AS PROGRAMMED) 


SYNC (BUFFER) 


CONTROL CHAR 


SOM 


SOM (BUFFER) 


DATA 


CONTROL CHARACTER 


CONTROL CHAR (BUFFER) 


EOM 


DATA 


DATA (BUFFER) 


MPC 


EOM 


EOM (BUFFER) 




MPC 


MPC (BUFFER) 




EOB 







CTS OUTPUT BUFFER 



LINE SEQUENCE & SOURCE CTS INPUT 



SOM 


SYNC (CTS~-MIN=2) 


CONTROL C 


CONTROL CHARACTER 


SYNC (MAXsCTS OPTION) 


DATA 


DATA 


SOM (BUFFER) 


EOM 


EOM 


CONTROL CHAR (BUFFER) 


MPC 


MPC 


DATA (BUFFER) 




EOB 


EOM (BUFFER) 
MPC (BUFFER) 





CHAR 



WTS OUTPUT BUFFER 



LINE SEQUENCE & SOURCE WTS INPUT 



CONTROL CHARACTER 
DATA 



SYNC (WTS-~MIN=2) 

SYNC (MAX=WTS OPTION) 

SOM (WTS) 

CONTROL CHAR (BUFFER) 

DATA (BUFFER) 

EOM (WTS) 

MPC (WTS) 



CONTROL CHAR 
DATA 



THE CONTROL CHARACTER INDICATES BOTH THE OPERATION TO BE 
PERFORMEO AND THE SUCCESS OF A PRECEEDIN6 TRANSMISSION, THE 
TOGGLING OF THE LOW ORDER BIT POSITION IS USED TO INDICATE A 
SUCCESSFUL OPERATION WHILE A RETRANSMISSION IS INDICATED BY THE 
RECEIPT OF A CONTROL CHARACTER IDENTICAL TO THAT OF A PRECEEDING 
TRANSMISSION. 

THE ACKNOWLEDGE MESSAGE IS IN THE FORMAT PREVIOUSLY DEFINED 
WITH ZERO DATA CHARACTERS. THIS DICTATES THAT ALL MESSAGES EXCEPT 



UP-4144 



UNIVAC 1108 EXECUTIVE 
PROGRAMMER'S REFERENCE 



10 



SECTION: 



54 



ACKNOWLEDGE MUST BE TWO CHARACTERS (ONE CONTROL, CHARACTER PLUS ONE 
DATA CHARACTER) OR MORE IN LENGTH^ 

EACH MESSAGE TRANSFERRED BY SECOND LEVEL MUST BE CONTAINED 
WITHIN A SINGLE BUFFER, COMPLETE OUTPUT MESSAGES MAY BE CHAINED* 
IN WHICH CASE A REQUEST TO CMSA$ IS NECESSARY ONLY TO START THE 
CHAIN, SINCE FINAL CHECK ON INPUT MUST BE MADE BY THE WORKER 
BEFORE ANOTHER MESSAGE CAN BE RECEIVED* CHAINED INPUT IS NOT 
POSSIBLE AND EACH INPUT MESSAGE MUST BE REQUESTED. 

A REQUEST TO CMSA$ CAUSES THE CM HANDLER TO SET UP OUTPUT OF 
THE MESSAGE ON THE LINE TERMINAL AND AFTER TRANSMISSION TO SET UP 
INPUT TO RECEIVE THE ACKNOWLEDGE, IF THE ACKNOWLEDGE HAS ILLEGAL 
PARITY OR SPECIFICALLY REQUESTS RETRANSMISSION, THE SAME BUFFER 
WILL BE SENT AGAIN, IF THE ACKNOWLEDGE IS FAVORABLE* A STATUS 
CODE IS STORED IN Si OF WORD 3 (SINGLE BUFFER MODE) OR IN S3 OF 
THE FIRST WORD OF THE BUFFER IF A POOL IS USED* AND THE NEXT 
MESSAGE IN THE CHAIN* IF ONE EXISTS* IS SENT, TRANSMISSION 
COMPLETION CAUSES INITIATION OF THE OUTPUT COMPLETION ROUTINE 
UNDER THE SAME CIRCUMSTANCES AS DESCRIBED FOR FIRST LEVEL SUPPORTt 
IF NO ACKNOWLEDGE IS RECEIVED IN RESPONSE TO A TRANSMISSION OR IF 
THE ACKNOWLEDGE IS UNSUCCESSFUL AFTER 5 RETRIES* THE ON-SITE 
OPERATOR IS NOTIFIED BY ONE OF THE MESSAGES; 

C/U SEND TIMEOUT 
C/U SEND PARITY 

THE TIME OUT RESULTS FROM NO ACKNOWLEDGEMENT RETURNED WITHIN 5 
MINUTES, THIS TIME IS ALLOWED FOR REMOTE OPERATOR MANUAL 
INTERVENTION! CHANGING PAPER, ETC IN ADDITION TO THE TYPEOUT ALL 
FAILURES ARE WRITTEN IN THE SYSTEM LOG. AT TERMINATION OF THE 
COMMUNICATIONS LINKAGE (REFERENCE TO CMT$)THE NUMBER OF MESSAGES 
SENT AND RECEIVED AND THE NUMBER OF RETRANSMISSIONS REQUIRED IS 
ALSO LOGGED. THE OPERATOR CAN RESPOND TO THESE MESSAGES TO EITHER 
TRY TRANSMITTING AGAIN (LETTER A)* OR DECLARE THE LINE DOWN 
(LETTER D). A DOWN RESPONSE RESULTS IN A STATUS CODE Op 02 TO BE 
RETURNED. NO FURTHER ACTION IS TAKEN ON QUEUED BUFFERS, IF A 
SUBSEQUENT REQUEST IS MADE wITH THE LINE DOWN* THE 02 STATUS C©DE 
IS RETURNED WITHOUT TAKING ANY OTHER ACTION ON THE BUFFERt 

THE CMAR$ REQUEST CAUSES THE CM HANDLER TO SEND AN ACKNOWLEDGE 
MESSAGE AND THEN SET UP TO RECEIVE A MESSAGE ON THE INpUT LINE 
TERMINAL ASSIGNED TO THE ADDRESSED LT TABLE, EXCEPT FOR CTMC 
CHANNELS, THE HARDWARE PROVIDES FOR CHARACTER PARITY CHECKING FOR 
THE INPUT MESSAGE. UPON DETECTION OF A PARITY ERROR* A REQUEST 
FOR RETRANSMISSION IS SENT, THUS THE MESSAGE HAS PASSED PARITY 
(EXCEPT ON CTMC) WHEN THE WORKER PROGRAM RECEIVES THE MESSAGE. 
THE WORKER PROGRAM IS EXPECTED TO VERIFY MESSAGE PARITY FOR AN 
INPUT MESSAGE RECEIVED VIA THE CTMC SINCE THE WORKER PROGRAM WILL 
PROBABLY PERFORM SOME TYPE OF DATA PACKING ON THE INPUT CTMC 
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MESSAGE WHICH IS THE MOST CONVENIENT POINT FROM A SYSTEM 
STANDPOINT TO PERFORM THE MESSAGE PARITY VERIFICATION. UPON 
COMPLETION OF INPUT* THE INPUT COMPLETION ROUTINE IS ACTIVATED, 
DEPENDENT UPON THE INPUT USAGE FIELD VALUE* AND THE INPUT LINE 
TERMINAL IS TURNED OFF UNTIL THE NEXT REQUEST IS MADE TO CMAR$ OR 
UNLESS AN OUTPUT ACKNOWLEDGE IS EXPECTED. THE USER PROGRAM MAY 
SUBJECT THE INPUT MESSAGE TO WHATEVER CHECKS DESIRED BEFORE 
ACKNOWLEDGING. REGARDLESS OF THE FACT THAT ONLY ONE MESSAGE IS 
RECEIVED AT A TIME* THE BUFFER POOL TECHNIQUE CAN BE USED FOR 
INPUT AS WELL AS OUTPUT. THE ACKNOWLEDGE IS NOT SENT OUT ON THE 
FIRST REQUEST TO CMAR$ AFTER INITIALIZING(CMS*) t 

SECOND LEVEL OPERATION IS PROVIDED IN EITHER HALF OR FULL 
DUPLEX OPERATION. FOR FULL DUPLEX OPERATION IT IS NECESSARY THAT 
THE REMOTE SUBSYSTEM RETURNS THE ACKNOWLEDGE MESSAGE AS A SEPARATE 
ENTITY. 

10.6.6. IDLE LINE MONITOR 

AT SYSTEM GENERATION THE INPUT LINE TERMINAL DEVICES CAN BE 
GIVEN AN UNASSIGNED STATUS OF EITHER OFF OR STANDBY. THE STANDBY 
STATUS CAUSES INPUT TO BE ENABLED ON THE DEVICES WHEN NOT ASSIGNED 
TO A PROGRAM. UPON RECEIPT OF A PARTICULAR IDENTIFYING CHARACTER 
STRING* EITHER AN APPROPRIATE SYMBIONT OR A NAMED RUN IS 
INITIATED. THE RUN FILE MUST ALREADY HAVE BEEN READ INTO THE 
OPERATING ENVIRONMENT. IF UNATTENDED ANSWERING IS PROVIDED ON THE 
INPUT DEVICE AND THE SUBSYSTEM IS CAPABLE OF CAUSING EXTERNAL 
INTERRUPTS. THEN NO INPUT BUFFER IS SET UP UNTIL THE OCCURRENCE OF 
A DIAL SUCCESSFUL INTERRUPT. 

10.6.7. TIMING CONSIDERATIONS 

WITHIN THE REALM OF COMMUNICATIONS EQUIPMENT HANDLING THERE ARE 
THREE LEVELS OF ACTIVITY WHICH MUST BE TAKEN INTO ACCOUNT TO 
DETERMINE THE COMMUNICATION ACTIVITY WHICH CAN BE ALLOWED IN 
CONJUNCTION WITH OTHER I/O ACTIVITY* REAL-TIME CLOCK ACTIVITY AND 
CPU USAGE. THESE LEVELS ARE: 

1. INTERRUPT RESPONSE 

2. BUFFER PROCESSING 

3. INFORMATION ANALYSIS 

THE FIRST LEVEL* INTERRUPT RESPONSE* OCCURS WITHIN THE CM 
HANDLER AND CONSISTS OF SETTING UP THE NEXT BUFFER FOR THE 
INTERRUPTING LINE TERMINAL* QUEUING THE INTERRUPT* AND 
REINITIATING THE INPUT OR OUTPUT MODE, THE NECESSARY CRITERIA TO 
BE MET BY THE HANDLER IS, 1) INSURING THAT THE MODE BE RESET 
WITHIN THE CHARACTER AVAILABILITY OF THE FASTEST LINE TERMINAL 
DEVICE ON THE CHANNEL (196 MICROSECONDS FOR ^0*800 CPS AT 8 BIT 
CHARACTERS)* AND 2) INSURING THAT EACH INTERRUPT IS PROCESSED IN A 
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TIME INTERVAL SUCH THAT ALL ACTIVE LINES COULD BE READY TO 
INTERRUPT AT THE SAME TIME AND NO INFORMATION IS LOST ON ANY LIN£# 
IF SINGLE BUFFER MODE IS EMPLOYED* THEN THE SECOND CASE IS OF NO 
CONCERN FOR THE GIVEN LlNE(THE INTERRUPT TERMINATES ACTIVITY ON 
THAT LINE)BUT MUST BE CONSIDERED FOR LOWER PRIORITY MULTIPLE 
BUFFER LINES, THE CONFIGURATION SHOULD BE ARRANGED WITH THE 
HIGHEST SPEED LINE TERMINALS WHICH MAY BE USED IN THE MULTIPLE 
BUFFER MODE IN THE HIGHEST PRIORITY INTERRUPT POSITION (LOWEST ESl 
CHANNEL NUMBER AND HIGHEST PRIORITY MULTIPLEXOR POSITION) • THEN 
TO INSURE NO LOSS OF INFORMATION FOR EACH LINE TERMINAL* HIGHER 
PRIORITY INTERRUPTS PLUS THE SINGLE INTERRUPT FOR THIS LINE 
TERMINAL MUST BE HANDLED WITHIN THE CHARACTER AVAILABILITY TIME Q? 
THAT LINE, THE COUNT OF HIGHER PRIORITY INTERRUPTS MUST INCLUDE? 

1, ONE FOR EACH ESI EXTERNAL INTERRUPT WHICH CAN OCCUR IN 
THE CHARACTER AVAILABILITY TIME, 

2, ONE FOR EACH HALF DUPLEX I/O LINE TERMINAL PAIR OF HIGHER 
PRIORITY 

3, ONE FOR EACH SIMPLEX LINE OF HIGHER PRIORITY, 

4, TWO FOR EACH HIGHER PRIORITY FULL DUPLEX PAIR 

5, ONE FOR THE LINE OF CONCERN 

IF ANY BUFFER OF A HIGHER PRIORITY LINE CAN FILL ONCE OR MORE 
WITHIN THE CHARACTER AVAILABILITY TIME, ONE MUST BE ADDED FOR EACH 
OCCURRENCE, THE CHARACTER AVAILABILITY DIVIDED BY 40 MICROSECONDS 
SHOULD BE GREATER THEN THE NUMBER COMPUTED, THIS VALUE TAKES INTO 
ACCOUNT THE INTERRUPT PROCESSING INSTRUCTIONS PLUS DATA TRANSFERS. 
FOR INSTANCE WITH THE CONFIGURATION OF? 

10 FULL DUPLEX 1004»S AT 4800 BPS(CA=t,25MS) 

250 HALF DUPLEX KSR 35 TELETYPE*MACKINES AT 100 WPM(CA=20MS> 

THE INTERRUPT COUNT FOR THE LOWEST PRIORITY 1Q0<* IS 19 (2 FOR EACH 
OF THE 9 HIGHER PRIORITY FULL DUPLEX PAIR PLUS i FOR THE LINE OF 
CONCERN) AND THE LOWEST PRIORITY TELETYPE IS 270 WHICH ARE LESS 
THAN THE LIMITS OF 1250/40=31 AND 20000/<*Qs500 RESPECTIVELY* HENCE 
THERE WOULD BE NO LOSS OF INFORMATION IF THE ENTIRE SYSTEM WAS 
OPERATED SIMULTANEOUSLY IN A MULTIPLE BUFFER MODE (REMOTE 1004 
UNDER EXEC CONTROL WILL NORMALLY BE A SINGLE BUFFER OPERATION), 
IT SHOULD BE NOTED THAT CTS AND WTS EQUIPMENT IS OPERATED ON ISI 
MODE CHANNELS AND HENCE ARE LOWER INTERRUPT PRIORITY THAN ALL ESI 
CHANNELS, ALSO THE WTS INCORPORATES CHARACTER ASSEMBLY INTO FULL 
WORDS AND HENCE MULTIPLIES THE CHARACTER AVAILABILITY TIME, 

BUFFER PROCESSING IS A WORKER FUNCTION TO BE PERFORMED FROM THE 
INPUT AND OUTPUT COMPLETION ACTIVITIES, THESE ACTIVITIES ARE 
GIVEN PRIORITY* WITHIN THE DISPATCHING ALGORITHM IMMEDIATELY BELOW 
INTERRUPT HANDLING, THE MOST CRITICAL BUFFER PROCESSING ROUTINES 
ARE EXPECTED TO BE THOSE THAT HANDLE MULTIPLE BUFFER MODE LINE 
TERMINALS. THESE MUST OPERATE WITHIN THE CONSTRAINT THAT EACH 
BUFFER MUST BE PROCESSED WITHIN THE TIME IT TAKES TO FILL THE NEXT 
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BUFFER IN THE CHAIN(UNLESS THE POOL IS OF SUFFICIENT LENGTH TO 
CONTAIN AN ENTIRE MESSAGE FOR EACH TERMINAL CONCERNED) AND EACH 
BUFFER PROCESSING ROUTINE MUST SHARE THE CPU SUCH THAT ALL 
ROUTINES HAVE A CHANCE TO PROCESS THEIR CORRESPONDING BUFFERS. 
THE NEED TO SHARE THE CPU AMONG THE PROCESSING ROUTINES DICTATES 
THAT A TIME INCREMENT MUST BE CHOSEN SUCH THAT SWITCHING FROM ONE 

completion to another is based on the real-time clock, this time 
increment is set by a system generation parameter (if omitted no 
maximum exists), the basis for determining this interval is as 
follows: 

each buffer must be processed in the time interval* tdf to 
fill the largest (in terms of time) buffer* tmax, divided by 
the number of buffers which can fill in the maximum intervalt 

A GIVEN BUFFER CAN FILL TMAX/TI TIMES WHERE Tl IS THE TIME 
REQUIRED TO FILL A BUFFER (NUMBER OF CHARACTERS TIMES THE 
CHARACTER TRANSFER RATE) AND TMAX IS THE LARGEST VALUE OF TI 

in the system. hence the time limit* td# is given by the 
formula: 

TMAX 
TD5— - — — -— — — --— — 
TMAX TMAX TMAX TMAX 

TX T2 T3 TN 

1 

""ill 1 

Tl T2 T3 TN 



T1T2T3T4...TN 
T1T3. . .TN+T1T2T4. t f TN*. • .+T2T3. . .TN 



THE UPPER AND LOWER LIMITS OF TD ARE DETERMINED BY Tl5T2=T33 
f ..TN=TMXN AND TI=TMIN WITH ALL OTHER Tl.ttTN CONSIDERABLY LARGER 
WHICH gives: 

TMIN 

-—- <TD < TMIN 
N = 

THE APPROXIMATION IS REASONABLE THAT ALL DEVICES WILL BE BUFFERED 
SUCH THAT THE TIME TO FILL EACH IS NEARLY EQUAL HENCE TD=TMlN/N 
CAN BE USED. THE VALUE N INCLUDES: 

1 FOR EACH SIMPLEX INPUT OR OUTPUT 

1 FOR EACH HALF DUPLEX PAIR 

2 FOR EACH FULL DUPLEX PAIR 
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WHERE ONLY MULTIPLE BUFFER MODE LINES ARE CONSIDERED. TD CAN NOW 
BE CHANGED AS BUFFERS ARE LENGTHENED OR SHORTENED. IN THE 
INTERVAL TD DURING WHICH THE BUFFERS MUST BE PROCESSED THE ONLY 
TIME WHICH THE COMPLETION ACTIVITY WILL NOT HAVE CONTROL IS DURING 
CYCLES TAKEN FOR DATA TRANSFERS AND TIME NEEDED TO QUEUE 
INTERRUPTS. IN THE WORSE CASE ALL ACTIVE COMMUNICATIONS LINES AND 
ALL STANDARD LINES MAY INTERRUPT. HENCE WITH: 

TD=10 MILLISECONDS 

50 ACTIVE LINE LINES AT 2400 BPS AT 7 BITS/CHAR 

1 FH432( 240000 WORDS/SEC) 

X FASTRAND CHANNEL (25*150 WPS) 

1 VIII C TAPE CHANNEL(X6f000 WPS) 

IN THE TD INTERVAL FOR JHE EXAMPLE GIVEN ABOVE* THERE COULD BE 
(240+25. 15+16) (1000) (Q,01)=2811 DATA TRANSFERS AT 0.75 
MICROSECONDS PER TRANSFER=2.1 MILLISECONDS. FOR HIGH SPEED 
CHANNELS, 50(10 MS) (1.5 MICR0SEO/2.91 MS = 0.25 MS FOR 
COMMUNICATIONS LINE TERMINAL DATA TRANSFERS AND (53 INTERRUPTS) (25 
MICROSECONDS PER INTERRUPT) =1.33 MILLISECONDS FOR INTERRUPTS WHICH 
LEAVES 10-(2,l+0.25+1.33);:6,32 MILLISECONDS AS THE MINIMUM TIME 
THE PROGRAM CAN COUNT ON FOR EXECUTING INSTRUCTIONS, SINCE ONLY 
MULTIPLE BUFFER MODE IS CRITICAL* THE CM HANDLER WILL ENTER 
INTERRUPT COMPLETION ACTIVITIES INTO ONE OF TWO QUEUES CONTROLLED 
BY THE DISPATCHER: 

MULTIPLE BUFFER COMPLETION ACTIVITIES 
SINGLE BUFFER COMPLETION ACTIVITIES 

THE NATURE OF MULTIPLE BUFFER MODE PROCESSING IS SUCH THAT IT IS 
MORE TIME CRITICAL THAN SINGLE BUFFER MODE PROCESSING AND WILL BE 
HANDLED BY THE DISPATCHER IN A MANNER SUCH THAT SINGLE BUFfER MODE 
ACTIVITIES WILL BE GIVEN CONTROL ONLY WHEN THE MULTIPLE BUFFER 
MODE ACTIVITY QUEUE HAS BEEN EXHAUSTED. 

THE THIRD LEVEL OF ACTIVITY TO BE CONSIDERED* INFORMATION 
ANALYSIS, IS ALSO A WORKER FUNCTION. THIS ACTIVITY IS NORMALLY 
EXPECTED TO BE REAL-TIME WITH A USER DETERMINED RESPONSE TIME. 
THIS IS HANDLED BY THE EXECUTIVE THROUGH THE STANDARD DISPATCHING 
ALGORITHM, 

10.6,6. ERROR CODES FOR LT CONTINGENCIES 

EACH WORKER PROGRAM TO WHICH COMMUNICATION DEVICES ARE ASSIGNED 
IS EXPECTED TO HAVE AN ERROR HANDLING ROUTINE REGISTERED WITH THE 
EXECUTIVE SYSTEM, THIS ERROR HANDLING ROUTINE WILL BE THE 
COMMUNICATIONS HANDLERtS MEANS OF NOTIFYING THE USER OF SYSTEM AND 
LT GROUP ERROR CONDITIONS WHICH DO NOT APPLY TO THE TRANSMISSION 
OR RECEPTION OF A PARTICULAR BUFFER. THE WORKER PROGRAM WILL BE 
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NOTIFIED IN THE MANNER AND FORMAT AS DEFINED UNDER PROGRAM 
CONTINGENCY »ERR MODE* CONDITION. THE FOLLOWING IS A LIST OF THE 
POSSIBLE ERROR CODES AND THEIR MEANING WHEN THAT CODE IS STORED IN 
THE S2 PORTION OF THE FIRST WORD OF THE ERROR ROUTINE* 



CODE 



MEANING 



ACTION 



THE LAST ER FOR AN OPERATION TO BE 
PERFORMED BY THE COMMUNICATIONS 
HANDLER WAS AN INVALID ER. THIS 
WILL OCCUR MAINLY WHEN THE SYSTEM 
HAS BEEN IMPROPERLY OR INADEQUATELY 
DEFINED AT SYSTEM GENERATION TIME, 
AN EXAMPLE OF THIS TYPE OF ERROR 
IS AN ER CMARS IF THE COMMUN- 
ICATIONS HANDLER IS NOT PROVID- 
ING ANY SECOND LEVEL SUPPORT. 



THE PROGRAM 

SHOULD BE TER« 
MINATED IMME- 
DIATELY AS IT 
IS ATTEMPTING 
TO UTILIZE 
NON-EXISTENT 
SYSTEM CAPA- 
BILITIES. 



10.6,9. REAL-TIME SYSTEM CONSIDERATIONS 

THE NATURE OF A REAL-TIME PROGRAM CAUSES THE EXECUTIVE SYSTEM 
TO GIVE IT CONSIDERATIONS DIFFERENT FROM THOSE OF DEMAND AND BATCH 
RUNS, A REAL-TIME PROGRAM IS NEVER SWAPPED OUT OF CORE STORAGE 
NOR RELOCATED WITHIN CORE STORAGE BECAUSE IT MUST BE AVAILABLE AT 
ANY TIME FOR IMMEDIATE USE, THUS IT IS EXPECTED THAT THE USER 
WILL PROPERLY POSITON AND LOCATE ALL REAL-TIMS PROGRAMS IN SUCH A 
MANNER SO AS TO MOST EFFICIENTLY UTILIZE THE SYSTEM GIVING 
CONSIDERATION TO SUCH THINGS AS PROGRAM CONTROL TABLE EXPANSION 
AND HARDWARE MEMORY OVERLAP, 

THE EXECUTIVE DOES NOT\TIME SHARE (SLICE) BETWEEN REAL-TIME 
ACTIVITIES AT THE SAME PRIORITY LEVEL BUT PERMITS A REAL-TIME 
ACTIVITY TO CONTINUE* LIMITED TO WITHIN A REASONABLE LENGTH OF 
TIME, UNTIL IT VOLUNTARILY RELEASES CONTROL, THUS AT A REAL-TIME 
LEVEL THERE MAY BE ANY NUMBER OF ACTIVITES IN A CONDITION WAITING 
FOR CONTROL BUT ONLY ONE REAL-TIME ACTIVITY SUSPENDED BY THE EXEC 
AS OPPOSED TO DEMAND/BATCH OPERATION WHICH MAY HAVE ANY NUMBER OF 
EXEC SUSPENDED ACTIVITIES AT A SINGLE PRIORITY LEVEL. FOR 
REAL-TIME PROGRAMS, THE EXECUTIVE WILL ALWAYS RETURN CONTROL TO 
THE SUSPENDED ROUTINE , AND THAT REAL-TIME ACTIVITY WILL BE 
PERMITTED TO CONTINUE UNTIL IT VOLUNTARILY RELEASES CONTROL BEEORE 
ANY OTHER ACTIVITES AT THAT SAME REAL-TIME LEVEL ARE GIVEN 
CONTROL. HOWEVER, ALL ACTIVITIES OF A REAL-TIME PROGRAM ARE TIMED 
WITH A MAXIMUM PERMlSSABLE TIME VALUE IN ORDER FOR THE SYSTEM TO 
DETECT ERRORS AND EXCESSIVE LOOPS WHICH MAY DEVELOP IN AN 
UNDEBUGGED PROGRAM. 
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ALTHOUGH THE SYSTEM PROVIDES BOTH SIN6LE BUFFER MODE AND POOL 
BUFFER MODE CAPABILITIES* IT IS EXPECTED THAT THE USER WILL EMPLOY 
THE METHOD MOST ADVANTAGEOUS FOR THE APPLICATION, THE SINGLE 
BUFFER MODE OF OPERATION IS THE MOST EFFICIENT METHOD AS THERE IS 
NO EXEC OVERHEAD INVOLVED WITH CONTROLS FOR THE POOL SINCE 
CONTROLS* IF ANY EXIST* ARE THE RESPONSIBILITY OF THE USER, THE 
SINGLE BUFFER MODE WILL USE LESS CORE STORAGE PER BUFFER BECAUSE 
THE POOL MODE REQUIRES ADDITIONAL STORAGE AREA IN BOTH THE WORKER 
PROGRAM AND WITHIN THE EXEC FOR THE POOL CONTROL INFORMATION, 
THIS AMOUNTS TO THREE WORDS FOR EACH BUFFER IN THE POOL AS ONE 
WORD IS MAINTAINED WITH PARAMETER INFORMATION IN THE USER'S AREA 
AND TWO WORDS IN THE EXEC AREA ARE USED FOR LINKING AND QUEUElNG 
PURPOSES BY THE COMMUNICATIONS HANDLER, THE TYPE OF TRANSMISSION 
IS PERHAPS THE BEST GUIDE AS TO WHICH SHOULD BE USED, 

TYPES OF TRANSMISSIONS MAY BE CLASSIFIED AS FIXED IN LENGTH* 
VARIABLE IN LENGTH* OR INDETERMINATE IN LENGTH, AN EXAMPLE OF A 
FIXED LENGTH TRANSMISSION WOULD BE THE USE OF A 1004 AS THE REMOTE 
TERMINAL OR A SIMILAR PRINTING DEVICE WHICH WOULD EMPLOY A PRINT 
LINE IMAGE OF* SAY* 80 OR 132 CHARACTERS, ALSO THE POLL MESSAGE 
(NOT TO BE CONFUSED WITH A POLL RESPONSE) FOR A POLLED NETWORK IS 
GENERALLY OF A FIXED LENGTH, THE SINGLE BUFFER MODE Of OPERATION 
SHOULD ALWAYS BE USED FOR FIXED LENGTH TRANSMISSIONS. 

A VARIABLE LENGTH MESSAGE IS A TRANSMISSION WHOSE MAXIMUM 
LENGTH CAN BE PREDICTED. AN EXAMPLE OF A VARIABLE LENGTH MESSAGE 
IS A TRANSMISSION FOR A CRT OPERATING AS A REMOTE INQUIRY AND 
DISPLAY DEVICE WHERE THE REMOTE CRT USER MAY ENTER ANY QUANTITY OF 
INFORMATION UP TO THE MAXIMUM SIZE OF THE CRT SCREENt IF THE 
AMOUNT OF CORE STORAGE AVAILABLE FOR USE AS BUFFERS FOR VARIABLE 
LENGTH MESSAGES WAS EXTREMELY LIMITED* IT WOULD BE BETTER TO USE A 
POOL OF BUFFERS SINCE NOT ALL MESSAGES WOULD BE IN PROGRESS AT 
ONCE AND SO LESS BUFFER AREA WOULD BE NEEDED THAN IF SINGLE BUFFER 
MODE WAS USED AND BUFFERS WERE PERMANENTLY ASSIGNED, EITHER 
SINGLE MODE OR POOL MODE COULD BE USED FOR A VARIABLE LENGTH 
TRANSMISSION WITH THE MOST ADVANTAGEOUS METHOD BEING CHOSEN AS THE 
APPLICATION DICTATES. 

A TRANSMISSION WHICH IS INDETERMINATE IN LENGTH SHOULD ALWAYS 
BE PROCESSED USING THE POOL MODE OF OPERATION, A TRANSMISSION OF 
INDETERMINATE LENGTH IS MOST FREQUENTLY ENCOUNTERED IN MESSAGE 
SWITCHING APPLICATIONS WHERE THE LENGTH OF AN INPUT MESSAGE IS 
UNDER THE JURISDICTION OF THE REMOTE STATION* AND THE SYSTEM MUST 
USE SEGMENTATION TO ACCEPT* PROCESS* STORE* AND FORWARD THAT 
ENTIRE MESSAGE, 

ANOTHER FACTOR WHICH LARGELY AFFECTS WHETHER SINGLE MODE OR 
POOL MODE OF BUFFERING IS TO BE USED IS THE QUANTITY OF CORE 
STORAGE AVAILABLE FOR BUFFER AREAS, THE LACK OF ADEQUATE 
BUFFERING AREAS DICTATES THAT THE POOL METHOD SHOULD BE USED SO 
THAT THE BUFFER AREA MAY BE SHARED BY NUMEROUS LT GROUPS, 



UP-4144 



UNIVAC 1108 EXECUTIVE 
PROGRAMMER'S REFERENCE 



10 



SECTION: 



61 



SUFFICIENT BUFFER AREA MAY PERMIT THE USE OF SINGLE MODE BUFFERING 
OR EVEN THE EXTREME CASE OF A CLOSED POOL OF BUFFERS FOR EACH LT 
GROUP. HOWEVER * SUCH AN EXTREME CASE HAS AN ADDEO RESTRAINT THAT 
EACH BUFFER OF INFORMATION MUST HAVE SUFFICIENT STAGING AREA AND 
ADEQUATE MASS STORAGE TRANSFER TIME SO THAT NO DATA IS LOST FOR AN 
OVERLOAD SITUATION. THE OPEN CHAIN POOL METHOD INSURES THAT A 
BUFFER WILL NEVER BE REUSED BY THE SYSTEM UNTIL SO INSTRUCTED BY 
THE USER. IF THE POOL MODE OF BUFFERING IS CHOSEN* CONSIDERATION 
MUST BE GIVEN TO THE SIZE OF THE CORE STORAGE AREA TO BE U$EO FOR 
BUFFERING, IF ADEQUATE AREA IS AVAILABLE* THE DESIRED SIZE CAN BE 
SET ASIDE FOR THE BUFFER POOL. HOWEVER* SUCH IS GENERALLY THE 
EXCEPTION RATHER THAN THE RULE, 

THE OPTIMUM SIZE FOR THE BUFFER POOL IS ACTUALLY DETERMINED BY 
THE APPLICATION BUT INFLUENCED BY THE WORK LOAD OF THE SYSTEM. IF 
THE APPLICATION IS SUCH THAT THE LOSS OF ANY AMOUNT OF DATA CANNOT 
BE TOLERATED* THERE IS NO CHOICE BUT TO FIX THE SIZE OF THE BUFFER 
POOL AT SOME MAXIMUM TO ADEQUATELY HANDLE THE PEAK LOAD. SYSTEMS 
WITH SUCH STRINGENT REQUIREMENTS DO EXIST* BUT MORE GENERALLY THE 
REAL-TIME PROGRAM HAS SOME DEGREE OF CONTROL OVER THE REMOTE 
STATIONS, FOR EXAMPLE* THE POLLING OPERATIONS CAN BE REDUCED IF 
AN EXCESS WORK LOAD IS ENCOUNTERED* OR THE REMOTE STATION CAN BE 
INSTRUCTED TO RETRANSMIT IF ANY PORTION OF A TRANSMISSION IS LOST 
JUST AS THOUGH A PARITY ERROR HAD OCCURRED. 

IT IS MOST ADVANTAGEOUS FOR THE REAL-TIME PROGRAM TO 
DYNAMICALLY ADJUST THE SIZE OF THE BUFFER POOL TO CORRESPOND TO 
THE WORK LOAD PROVIDING THAT ADDITIONAL CORE STORAGE CAN ALWAYS BE 
ACQUIRED BY THE REAL-TIME PROGRAM WHEN IT IS NEEDED. FOR EXAMPLE* 
LITTLE REAL-TIME ACTIVITY MIGHT OCCUR FROM U PM TO 6 AM AFTER 
WHICH TIME THE WORK LOAD MIGHT INCREASE TO ITS PEAK AT NOON. FOR 
THIS CASE THE SIZE OF THE BUFFER POOL WOULD BE AT ITS MAXIMUM 
DURING THE DAYTIME AND MINIMUM AT NIGHT SO THAT THE EXCESS CORE 
STORAGE AREA COULD BE UTILIZED BY OTHER PORTIONS OF THE SYSTEM IF 
THE AREA WAS NOT NEEDED BY THE REAL-TIME PROGRAM FOR OTHER USES 
SUCH AS A STATISTICAL SUMMARY OR UPDATING OF REAL-TIME DATA FILES. 
IT SHOULD BE KEPT IN MIND THAT THE RELEASE OF CORE STORAGE IN 
INCREMENTS OF 512 WORDS IS NECESSARY FOR THE AREA TO BE USED BY 
OTHER PORTIONS OF THE SYSTEM, THE NUMBER OF SIMULTANEOUS USER'S 
OF THE BUFFER POOL ALSO CAN BE USED TO DETERMINE THE SIZE OF THE 
BUFFER POOL. THERE MAY BE CASES WHERE THE SIZE CAN BE FIXED AT 
SOME MINIMUM AND STILL BE ADEQUATE TO HANDLE ALL TRAFFIC, AN 
EXAMPLE OF THIS SITUATION IS AN APPLICATION WHOSE COMMUNICATIONS ^ 
NETWORK IS DESIGNED SUCH THAT IT IS NEVER LOADED BEYOND 25% OF ITS 
CAPACITY, SUCH NETWORK LOADING IS OFTEN EMPLOYED FOR MESSAGE 
SWITCHING IN ORDER TO PROVIDE A REASONABLE RESPONSE TIME BETWEEN 
STATIONS ON A MULT I -STAT I ON POLLED CIRCUIT. 

/ VERY CLOSELY CONNECTED WITH THE SIZE OF THE BUFFER POOL IS THE 
CONSIDERATION TO BE GIVEN TO DETERMINING THE PROPER SIZE FOR THE 
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INDIVIDUAL INPUT AND OUTPUT COMMUNICATIONS BUFFER AREAS (NOT TO BE 
CONFUSED WITH MASS STORAGE BUFFERING AREAS), COMMUNICATIONS 
BUFFER SIZE IS NORMALLY FIXED AT A SINGLE ADEQUATE VALUE AND IS 
NOT DYNAMICALLY CHANGED OR INFLUENCED BY CHANGES IN THE SYSTEM 
WORK LOAD OR TIME OF DAY, THE INDIVIDUAL BUFFER SIZE IS AGAIN 
DETERMINED BY THE APPLICATION BUT IT IS GREATLY INFLUENCED BY 
SUCH THINGS AS THE MASS STORAGE MEDlUMt STAGING AREA AND WORKING 
AREA SIZE, ACTUAL LINE SPEEDS OF THE COMMUNICATION NETWORK* NUMBER 
OF CIRCUITS IN THE NETWORK, AND DATA PACKING TECHNIQUES. WITH ALL 
OF THESE FACTORS TAKEN INTO ACCOUNT* TYPICAL BUFFER SIZES FOR 
EXISTING REAL-TIME INSTALLATIONS RANGE FROM TEN TO DECIMAL 100 
CHARACTERS, THE MASS STORAGE MEDIUM IS PERHAPS THE LARGEST 
INFLUENCE IN THE SIZE FOR INDIVIDUAL BUFFERS DUE TO HARDWARE 
CHARACTERISTICS SUCH AS ACCESS TIME AND ADDRESSABILITY AS WELL AS 
THE SOFTWARE UTILIZATION OF MASS STORAGE IN AREAS SUCH AS THE 
AMOUNT AND METHOD OF SEGMENT AND MESSAGE LINKAGE* REAL-TIME 
DIRECTORY CONTENTS AND LOCATION* REAL-TIME REPACKING PRINCIPLES* 
ETC, A MASS STORAGE DEVICE WITH A HIGH ACCESS TIME DICTATES THAT 
A LARGER BUFFER SIZE SHOULD BE USED WHILE SMALLER BUFFERS MAY BE 
SUCCESSFULLY USED IF THE MASS STORAGE DEVICE HAS A VERY FAST 
ACCESS TIME AND ALSO A HIGH DATA TRANSFER RATE, 

THE ADDRESSABILITY OF THE MASS STORAGE MEDIUM DETERMINES 
STAGING AREA SIZE WHICH CONTROLS THE SIZE OF INDIVIDUAL BUFFERS 
SINCE IT IS BEST TO ESTABLISH A BUFFER WHICH IN SIZE IS A FRACTION 
OF THE SIZE OF THE STAGING AREA, FOR EXAMPLE* A MASS STORAGE 
DEVICE WITH EITHER TRACK OR SECTOR ADDRESSABILITY WOULD 
NECESSITATE THAT THE SIZE OF THE STAGING AREA BE A MULTIPLE OF THE 
TRACK OR SECTOR SIZE, THE ENTIRE AREA OF SOFTWARE TECHNIQUES FOR 
THE PROPER USE OF MASS STORAGE IS TOO EXTENSIVE TO ELABORATE ON IN 
THIS DISCUSSION SINCE TOPICS COULD ONLY BE DISCUSSED IN GENERAL 
UNTIL A PARTICULAR MASS STORAGE DEVICE WAS SPECIFIED. IT IS 
EXPECTED THAT THE SIZE OF INDIVIDUAL BUFFERS MUST INCREASE WITH 
THE LINE SPEED (A LARGER BUFFER SIZE WOULD BE MORE SUCCESSFUL FOR 
A <*800 BAUD LINE THAN THE BUFFER SIZE CHOSEN FOR A 75 BAUD LINE), 
THE SIZE OF BUFFERS SHOULD ALSO INCREASE WITH THE NUMBER OF LINES 
CONTROLLED BY THE SYSTEM <NOTE USE OF THE TERM SYSTEM SINCE IT IS 
PROBABLE THAT SEVERAL REAL-TIME PROGRAMS MAY EXIST IN THE SYSTEM 
WITH THE WORK LOAD DIVIDED AMONG VARIOUS PROGRAMS ACCORDING TO 
TYPE OF WORK WITH COMMON LINKAGE BETWEEN PROGRAMS EXISTING ONLY IN 
THE FORM OF QUEUES* TABLES, FILES* ETC,) SINCE REAL-TIME PROGRAMS 
ARE NOT TIME SHARED OR ♦SLICED' BY THE EXECUTIVE SYSTEM BUT RATHER 
ARE EXPECTED TO SHARE THE PROCESSOR, 

THE AREA OF DATA PACKING TECHNIQUES ALSO INFLUENCES INDIVIDUAL 
BUFFER SIZE* DATA PACKING TECHNIQUES COVER BOTH HARDWARE 
CHARACTERISTICS AND SOFTWARE METHODS, HARDWARE CHARACTERISTICS 
INCLUDE SUCH THINGS AS WHOLE WORD* HALF WORD* OR QUARTER WORD 
COMMUNICATIONS BUFFERING METHODS* PARTIAL WORD ADDRESSING 
CAPABILITIES OF THE PROCESSOR* AND PERIPHERAL SUBSYSTEM OPERATION 
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SUCH AS THE READING OF BYTES VIA THE 6C-8C SUBSYSTEM WHICH PACKS 
9-BIT BYTES IN A DOUBLE WORD FORMAT, 

SOFTWARE METHODS INCLUDE USE OF A COMMON INTERNAL CODE AND ITS 
RELATED PACKING. SOME INTERNAL CODE MUST BE PICKED AS THE 
STANDARD TO BE USED INTERNALLY BY THE REAL-TIME PROGRAM. THE 
USUAL BASIS FOR THE SELECTION OF THE CODE IS USING THE CODE WHICH 
IS MOST COMMON THROUGHOUT THE COMMUNICATIONS NETWORK WITH MINOR 
INFLUENCE ASSERTED BY LINE SPEED TO AVOID EXCESSIVE CHARACTER 
TRANSLATION ON HIGH SPEED LINES. THIS WILL GENERALLY NOT BE 
FIELDATA WHICH IS USED INTERNALLY BY THE EXECUTIVE SYSTEM BUT 
WOULD PROBABLY BE EITHER BAUDOT OR ASCII SINCE THE MAJORITY OF 
REMOTE STATIONS HAVE HARDWARE DESIGN CHARACTERISTICS EMPLOYING 
EITHER ONE OR THE OTHER OF THESE CODES. ANY INPUT WHICH IS 
RECEIVED WHICH DOES NOT CONFORM TO THE STANDARD INTERNAL CODE IS 
TRANSLATED BEFORE BEING PROCESSED BY THE REAL-TIME PROGRAM SO THAT 
TO THE REAL-TIME PROGRAM IT ALWAYS APPEARS AS SIMILAR DATA. 
ACCORDINGLY FOR OUTPUT , THE DATA IN THE STANDARD INTERNAL CODE IS 
TRANSLATED TO THE CODE DESIRED BY THE REMOTE STATION AS THE 
COMMUNICATIONS OUTPUT BUFFER AREA IS BEING FILLED. 

ONCE A PARTICULAR CODE HAS BEEN SELECTED AS THE INTERNAL 
STANDARD FOR THE REAL-TIME PROGRAM* VARIOUS DATA PACKING METHODS 
BY THE SOFTWARE CAN BE BUILT AROUND THAT CODE. FOR INSTANCE, THE 
SELECTION OF ASCII PERMITS ONLY NINE CHARACTERS TO BE PACKED INTO 
A DOUBLE WORD WHILE THE USE OF BAUDOT WOULD ALLOW TEN CHARACTERS 
TO BE PACKED INTO A DOUBLE WORD WITH THE ADDED ADVANTAGE OF TWO 
BITS REMAINING FOR USE AS CONTROL INFORMATION. THE PROPER CONTROL 
TECHNIQUES AND THE GREATER EFFICIENCY OF PACKING USING A SMALLER 
CODE SUCH AS BAUDOT CAN PROVIDE A LARGER SYSTEM CAPACITY WHEN MASS 
STORAGE AREA IS LIMITED. THE USE OF VERTICAL PACKING RATHER THAN 
HORIZONTAL PACKING CAN ELIMINATE THE OUTPUT STAGING AREA SINCE THE 
COMMUNICATIONS OUTPUT BUFFER AREA CAN DOUBLE AS THE STAGING AREA, 
VERTICAL PACKING MAY ALSO BE ADVANTAGEOUS FOR CERTAIN UNIQUE 
HARDWARE CHARACTERISTICS. 

ALSO WORTHY OF MENTION IS THE DUAL POOL METHOD AVAILABLE FOR 
ACCEPTING INPUT. THE PRIMARY USE FOR THE DUAL POOL INPUT MODE IS 
TO PROVIDE A RAPID RESPONSE VIA SOFTWARE FOR FEATURES OTHERWISE 
PROVIDED BY HARDWARE OPTIONS FOR POLLING OPERATIONS. THE RESPONSE 
FROM A POLL MESSAGE MAY BE EITHER A SHORT 'NO BUSINESS! RESPONSE 
OR A LENGTHY TRANSMISSION OF DATA FROM THAT PARTICULAR REMOTE 
STATION. IT IS MOST DESIRABLE FOR THE REAL-TIME PROGRAM TO HAVE 
IMMEDIATE NOTIFICATION WHEN THE FIRST PORTION OF THE POLL RESPONSE 
IS RECEIVED SO THAT THE NEXT POLL MESSAGE MAY BE INITIATED IF THE 
RESPONSE INDICATES *N0 BUSINESS*. RATHER THAN USE A TIMER, THE 
OCCURRENCE OF AN INPUT MONITOR INTERRUPT FOR A SMALL BUFFER CAN BE 
USED TO TRIGGER THE REAL-TIME PROGRAM'S ANALYSIS OF THE POLL 
RESPONSE, HOWEVER, IF A LENGTHY TRANSMISSION WAS INITIATED BY THE 
POLL MESSAGE* IT IS NOT ADVISABLE FROM A SYSTEM STANDPOINT TO 
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CONTINUE WITH SMALL BUFFERS FOR ACCEPTING THE INPUT DATA, THE 
DUAL POOL INPUT MODE PROVIDES THE ABILITY TO ACCEPT A TRANSMISSION 
INTO A SMALL BUFFER AREA INITIALLY WHEN THE ER CMl$ IS EVALUATED 
WITH AN IMMEDIATE SWITCH TO A POOL OF LARGER BUFFERS FOR 
SUBSEQUENT PORTIONS OF THE DATA TRANSMISSION IF ANY SHOULD FOLLOW* 

THE EXECUTIVE SYSTEM CLASSIFIES AN I/O REQUEST INTO ONE OF 
THREE CATEGORIES DEPENDING UPON THE NATURE OF THE ACTIVITY WHICH 
SUBMITS THE I/O REQUEST* THE THREE CATEGORIES ARE ASSIGNED 
PRIORITES IN THE FOLLOWING ORDER* AND ALL REQUESTS IN A CATEGORY 
ARE COMPLETED BEFORE ANY REQUEST IS HONORED FOR THE NEXT LOWER 
PRIORITY: 

REAL-TIME 
EXECUTIVE 
DEMAND/BATCH 

LOOK AHEAD TECHNIQUES ARE USED WITHIN A CATEGORY WHENEVER 
APPROPRIATE SO THAT THE AVERAGE EXECUTION TIME FOR I/O REQUESTS 
MAY BE REDUCED. SINCE LOOK AHEAD WILL CAUSE I/O REQUESTS TO BE 
COMPLETED IN A SEQUENCE DIFFERENT FROM THE ORDER OF SUBMISSION. 
THE USER SHOULD BE AWARE THAT THE WORKER PROGRAM MUST PROVIDE ITS 
OWN PROTECTIVE MEASURES AND TAKE THE APPROPRIATE ACTION IF IT IS 
CONCERNED WITH THE SEQUENCE OF EXECUTION OF I/O REQUESTS. 

THE EXECUTIVE SYSTEM PROVIDES DIFFERENT METHODS TO BE USED BY 
REAL-TIME PROGRAMS FOR CHANGING PRIORITY LEVELS* REGISTERING 
ACTIVITIES. AND DISPERSING THE WORK LOAD AMONG THE PROCESSORS IN A 
MULTIPROCESSOR ENVIRONMENT. THE PROPER USE OF THESE EXECUTIVE 
FUNCTIONS SHOULD BE UNDERSTOOD SO THAT THEY ARE NOT ABUSED AND ARE 
PROPERLY UTILIZED SO AS TO HAVE MINIMUM SYSTEM OVERHEAD TO ACHIEVE 
A DESIRED GOAL. THIS DISCUSSION IS CONCERNED WITH THE EXECUTIVE 
REQUESTS OF RT$. NRT$. FORK$. EXITS. AND UNLCKS AS WELL AS THE 
PRIORITY LEVELS OF THE EXECUTIVE SYSTEM AS THEY APPLY TO THE 
REAL-TIME PROGRAM, THE NUMEROUS PRIORITY LEVELS SHOULD BE 
UNDERSTOOD IN ORDER TO DETERMINE THE PROPER USE OF THE PREVIOUSLY 
MENTIONED EXECUTIVE REQUESTS. THE AREAS OF DEADLINE BATCH AND 
DEMAND HAVE A TYPE OF PRIORITY BELOW THAT OF REAL-TIME AND WILL BE 
CONSIDERED TO BE GROUPED WITH BATCH RUNS FOR THE PURPOSES OF THIS 
DISCUSSION. THE MAIN CATEGORIES OF PRIORITIES OF THE EXECUTIVE 
SYSTEM THEN REVERT TO THE FOLLOWING ORDER: 



A) 
B) 

C) 



D) 



ALL INTERRUPT QUEUEING AT THE TIME OF OCCURRENCE 

ANY ESI COMPLETION ACTIVITY IN ORDER OF OCCURRENCE 

(CONSIDERED BY THE EXEC AS REAL-TIME LEVEL I) 

ALL EXECUTIVE FUNCTIONS SUCH AS DYNAMIC ALLOCATOR. 

DISPATCHER* I/O CONTROL. I/O HANDLERS AND CLOCK 

CONTROL 

ANY REAL-TIME INTERRUPT ACTIVITY IN ORDER OF 

OCCURRENCE 
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E) REAL~TIME LEVELS 2*35 

F) OTHER EXECUTIVE OPERATIONS SUCH AS LOADS* MC0R$* 
LOGS* PRINTS * AND TSWAPS 

G) ANY BATCH INTERRUPT ACTIVITY IN ORDER OF OCCURRENCE 
H) ALL BATCH WORK 

THE OCCURRENCE OF ANY WORK IN A HIGHER PRIORITY CATEGORY WILL 
CAUSE THE LOWER PRIORITY CATEGORY TO BE SUSPENDED UNTIL ALL HIGHER 
PRIORITY WORK HAS BEEN COMPLETED. ALL CATEGORIES EXCEpT A ARE 
CONTROLLED BY THE SOFTWARE AND AS SUCH ARE INTERRUPTABLE AND 
SUBJECT TO SUSPENSION, INTERRUPT QUEUEING IS THE PROCESSING 
PERFORMED AT THE OCCURRENCE OF A HARDWARE INTERRUPT AND AMOUNTS TO 
APPROXIMATELY <*5 MICROSECONDS OF INSTRUCTION EXECUTION TIME FOR AN 
ESI INTERRUPT AS DISCUSSED FURTHER IN CHAPTER 6 UNDER REAL-TIME 
PROCESSING* TIMING, 

CATEGORY B HAS THE HIGHEST SOFTWARE PRIORITY AND IS USED FOR 
THE PROCESSING NECESSARY BY ESI COMPLETION ACTIVITIES. IT IS 
CONSIDERED TO BE REAL-TIME LEVEL 1 BY THE EXECUTIVE, ESI 
COMPLETION ACTIVITES ARE ALWAYS ACTIVATED WITH A LIMITED SET OF 
REGISTERS AND ONLY A LIMITED SET MAY BE USED THROUGHOUT ALL ESI 
COMPLETION ACTIVITY PROCESSING BECAUSE IT REQUIRES AN ER FORKS TO 
CHANGE TO A COMPLETE REGISTER SET BUT THE OCCURRENCE OF AN ER 
CAUSES THE ACTIVITY TO DROP TO A LOWER REAL-TIME PRIORITY THAN 
THAT OF ESI COMPLETION ACTIVITIES. THE SYSTEM WILL CONTINUE TO 
OPERATE AT REAL-TIME LEVEL x UNTIL EITHER ONE OF TWO EVENTS 
OCCURS, AN EXECUTIVE REQUEST (ER) BY THE ESI COMPLETION ACTIVITY 
OR A TIME OUT, THE FIRST ER ISSUED BY AN ESI COMPLETION ACTIVITY 
CAUSES THE PRIORITY LEVEL FOR THAT ACTIVITY TO AUTOMATICALLY BE 
LOWERED BY THE EXECUTIVE TO THE PRIORITY LEVEL OF THE PARENT 
ACTIVITY FROM WHICH THE ESI COMPLETION ACTIVITY WAS REGISTERED 
UE.* THE PRIORITY LEVEL AT THE TIME OF THE ER CMlS), THUS 
CONTROL CAN NEVER BE RETURNED IN LINE AT THE PRIORITY ASSIGNED TO 
ESI COMPLETION ACTIVITIES AFTER THE OCCURRENCE OF AN ER— CONTROL 
WILL BE RETURNED IN LINE* BUT THE PRIORITY LEVEL IS THAT OF THE 
PARENT ACTIVITY. 

IN ORDER TO DETECT PROGRAM ERRORS AND EXCESSIVE LOOpS IN THE 
HIGH PRIORITY CATEGORIES AVAILABLE TO REAL-TIME PROGRAMS* THE 
EXECUTIVE SYSTEM ALWAYS TIMES BOTH ESI COMPLETION ACTIVITIES AND 
REAL-TIME ACTIVITIES, THE AMOUNT OF TIME PERMITTED FOR THESE 
ACTIVITIES CAN BE EITHER FIXED AT THE VALUE DEFINED AT SYSTEMS 
GENERATION TIME OR DYNAMICALLY CONTROLLED FOR EACH ACTIVITY WITH A 
VALUE BASED UPON THE QUANTITY OF CHARACTERS TO BE PROCESSED. THE 
OCCURRENCE OF A TIME OUT FOR AN ESI COMPLETION ACTIVITY IS TREATED 
AS THOUGH THAT ACTIVITY HAD JUST ISSUED AN ER (ITS PRIORITY LEVEL 
IS REDUCED TO THAT OF ITS PARENT WITHOUT ANY CONSIDERATION FOR THE 
PROCESSING IT WAS PERFORMING). IF A TIME OUT OCCURS FOR A 
REAL-TIME ACTIVITY* IT CAUSES THAT ACTIVITY TO BE ENTERED INTO THE 
♦ERR MODE* CONDITION SUBJECTING IT TO THE STANDARD ACTION OF THE 
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EXECUTIVE SYSTEM AS DEFINED FOR ANY 'ERR MODE' CONDITION, 

CATEGORY C IS USED BY THE EXEC FOR ALL THE OPERATIONS THAT THE 
EXECUTIVE SYSTEM MUST PERFORM. CATEGORY D IS USED FOR REAL-TIME 
I/O INTERRUPT ACTIVITES AND IS ALWAYS ACTIVATED WITH A LIMITED 
REGISTER SET AND ONLY A LIMITED SET MAY BE USED DURING INTERRUPT 
PROCESSING SINCE ANY EXECUTIVE SERVICE REQUEST DROPS THE PRIORITY 
OF THE INTERRUPT ACTIVITY TO WITHIN THE WORKER PROGRAM, THERE IS 
A MAXIMUM OF 34 REAL-TIME LEVELS AVAILABLE WITHIN THE SYSTEM FOR 
USE BY ALL REAL-TIME PROGRAMS. THE USER IS EXPECTED TO DELEGATE 
THE REAL-TIME LEVELS APPROPRIATELY FOR THE APPLICATION, EITHER A 
LIMITED SET OR A FULL SET OF REGISTERS MAY 8E USED AT ANY OF THE 
REAL-TIME LEVELS 2-35 WITH THE LIMITED SET ASSUMED TO EXIST UNLESS 
SPECIFICALLY STATED OTHERWISE BY THE REAL-TIME PROGRAM VIA AN ER 
FORKS, 

ALL OF THE CONDITIONS WHICH WERE GIVEN FOR CATEGORY D ALSO 
APPLY TO CATEGORY G EXCEPT THAT THE INTERRUPT ACTIVITY APPLIES TO 
THE BATCH TYPE OF PROGRAMS AND AS SUCH MAY BE SUBJECT TO SWAPPING, 
THE BATCH ACTIVITIES AT CATEGORY H ARE UNDER THE CONTROL OF THE 
OYNAMIC ALLOCATOR AND ARE ALWAYS TIME SHARED AND ALSO MAY BE 
SWAPPED, WHETHER OR NOT THEY ARE SWAPPED DEPENDS UPON THE TYPE OF 
THE OTHER ACTIVITIES FOR THE PROGRAM. THE BATCH ACTIVITES OF A 
REAL-TIME PROGRAM WILL NOT BE SWAPPED AS LONG AS THERE EXISTS ANY 
ACTIVITY AT THE REAL-TIME LEVEL SINCE A 'SWAP LOCK' INDICATOR IS 
SET FOR THE PROGRAM AS LONG AS ANY REAL-TIME ACTIVITY OR ESI 
COMPLETION ACTIVITY EXISTS FOR THAT PROGRAM. 

THE VARIOUS ER'S MENTIONED PREVIOUSLY CAN BE USED BY THE 
REAL-TIME PROGRAM TO CONTROL THE PRIORITIES AND DISTRIBUTE THE 
WORK LOAD IN A MULTIPROCESSOR ENVIRONMENT. THE ER RT$ IS THE MOST 
DESIRABLE MEANS OF CHANGING PRIORITY LEVELS WITHIN THE REAL-TIME 
PROGRAM, IT CAN ACCOMPLISH EITHER OR BOTH OF THE FOLLOWING; 

1) CHANGE OF PRIORITY LEVEL FOR A REAL-TIME ACTIVITY 

2) DISTRIBUTE THE WORK LOAD AS AN ACTIVITY FOR ANOTHER 
PROCESSOR IN THE MULTIPROCESSOR ENVIRONMENT 



THE ER RT$ MAY BE EXECUTED BY ANY TYPE OF PROGRAM (BATCH* 
DEMAND* REAL-TIME AT LEVELS 2-35* OR REAL-TIME AT ITS ESI 
COMPLETION ACTIVITY) WITH A CHECK PERFORMED BY THE EXEC ONLY IF 
THE ACTIVITY IS UPGRADED FROM NORMAL STATUS TO REAL-TIME STATUS TO 
DETERMINE IF THE ACCOUNT NUMBER PERMITS REAL-TIME ACTIVITIES, IF 
THE CHANGE OF PRIORITY REQUEST IS TO A LEVEL SUFFICIENTLY BELOW 
THAT OF SEVERAL OTHER ACTIVITIES CURRENTLY ACTIVE IN THE 
MULTIPROCESSOR SYSTEM* THE ACTIVITY MAY BECOME ASSIGNED TO ANOTHER 
PROCESSOR WHEN ITS TURN COMES ON THE SWITCH LIST, THE ACTIVITY AT 
THE NEW PRIORITY LEVEL MAINTAINS THE SAME REGISTER SET THAT WAS IN 
USE AT THE ER RT$. CLOSELY ASSOCIATED WITH THE ER RT$ IS THE ER 
NRT$ WHICH PROVIDES THE ABILITY FOR A REAL-TIME ACTIVITY TO ENTER 
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THE BATCH STATUS. THE LEVEL FOR A BATCH ACTIVITY IS UNDER THE 
JURISDICTION OF THE DYNAMIC ALLOCATOR AND AS SUCH THE PRIORITY 
LEVEL CANNOT BE CONTROLLED BY A BATCH ACTIVITY LIKE IT CAN BE 
CONTROLLED BY A REAL-TIME ACTIVITY, THE SAME REGISTER SET IN USE 
AT THE ER NRTS WILL BE AVAILABLE TO THE BATCH ACTIVITY. 

THE MOST POWERFUL ER AVAILABLE TO THE REAL-TIME PROGRAM IN THE 
AREA OF CHANGING PRIORITY LEVELS IS THE ER FORKS AND WITH SUCH 
POWER IT MAY BE EASILY ABUSED* AN ER FORKS CAN ACCOMPLISH 
SIMULTANEOUSLY ANY OR ALL OF THE FOLLOWING: 



1) 
2) 
3) 



ADJUSTMENT OF REGISTER SET FROM LIMITED TO FULL OR 

VICE VERSA 

SEPARATE AND INDEPENDENT ACTIVITY REGISTRATION VIA 

THE EXECUTIVE SYSTEM 

CHANGE OF PRIORITY LEVEL FOR A REAL-TIME ACTIVITY 

DISTRIBUTE THE WORK LOAD AS AN ACTIVITY FOR ANOTHER 

PROCESSOR IN THE MULTIPROCESSOR ENVIRONMENT 



IT SHOULD BE RECOGNIZED THAT THE LATTER TWO FUNCTIONS CAN BE 
PERFORMED USING AN ER RT$ SO ALL REAL-TIME PROGRAMS SHOULD REFRAIN 
FROM USING THE ER FORKS TO ACCOMPLISH WHAT CAN BE DONE WITH LESS 
SYSTEM OVERHEAD VIA THE ER RT$, HOWEVER* IF IT IS DESIRED TO 
ACCOMPLISH EITHER OF THE LATTER TWO FUNCTIONS IN CONJUNCTION WITH 
EITHER ONE OF BOTH OF THE FIRST TWO FUNCTIONS. THEN AN ER FORKS IS 
THE PROPER METHOD TO BE USED, 

ONE OF THE MAIN PURPOSES OF AN ER FORKS SHOULD BE TO ESTABLISH 
AN INDEPENDENT ACTIVITY. THE ADDITION OF A NEW ACTIVITY TO THE 
SWITCH LIST CAN BECOME AN EXTENSIVE PROCESS IF ADDITIONAL CORE 
AREA HAS TO BE ACQUIRED AND ALLOCATED TO THE REAL-TIME PROGRAM AND 
ITS PROGRAM CONTROL TABLE ADJUSTED TO PROVIDE SUFFICIENT SPACE FOR 
THE PASSAGE OF REGISTER CONTENTS FROM THE REQUESTING ACTIVITY TO 
THE NEW ACTIVITY, IF THE SYSTEM OVERHEAD IS TOO EXCESSIVE FOR 
SOME REAL-TIME APPLICATIONS, IT MAY BE DESIRABLE FOR THE REAL-TIME 
PROGRAM ITSELF TO MAINTAIN a RECORD OF OUTSTANDING WORK RELATED TO 
REAL-TIME ACTIVITIES RATHER THAN MAINTAIN THE WORK LOAD 
DISTRIBUTION VIA ACTIVITIES REGISTERED WITH THE EXECUTIVE SYSTEM, 

THE ONLY WAY FOR ANY PROGRAM. REAL-TIME OR BATCH. TO CHANGE 
FROM THE LIMITED REGISTER SET TO THE FULL REGISTER SET OR VICE 
VERSA IS BY AN ER FORKS SO THIS SHOULD ALSO BE ANOTHER USE FOR THE 
FORKS. ESI COMPLETION ACTIVITIES AND INTERRUPT ACTIVITIES ARE 
INITIATED WITH THE LIMITED REGISTER SET IN USE, IF AT ALL 
POSSIBLE, THE REAL-TIME PROGRAM SHOULD ATTEMPT TO PERFORM ALL OF 
ITS PROCESSING USING JuST THE LIMITED SET BECAUSE THERE IS LESS 
SYSTEM OVERHEAD REQUIRED TO SUSPEND AN ACTIVITY IF ONLY A FEW 
REGISTERS HAVE TO BE SAVED AND RESTORED RATHER THAN SAVING AND 
RESTORING THE COMPLETE SET, THERE IS NO SAVING IN CORE STORAGE 
AREA BY USING THE LIMITED SET SINCE A FIXED AREA IS SET ASIDE i*5 
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THOUGH THE COMPLETE REGISTER SET WAS TO BE SAVED, ONLY THE 
EXECUTION TIME IS REDUCED* BUT THIS CAN BE AN IMPORTANT FACTOR FOR 
OVERLOAD SITUATIONS* 

NORMALLY THE ER EXITS IS USED AS A FINAL EXIT TO THE EXEC OR 
FOR THE TERMINATION OF ANY ACTIVITY AND CAUSES THE EXEC TO DELETE 
THE ACTIVITY, HOWEVER, THE ER EXIT$ WORKS SLIGHTLY DlfFERENT WHEN 
IT IS EXECUTED BY AN ACTIVITY THAT WAS ORIGINALLY INITIATED AS AN 
ESI COMPLETION ACTIVITY. RATHER THAN THE ACTIVITY BEING DELETED* 
IT IS RETURNED TO THE SWITCH LIST BUT PLACED THERE IN A WAIT 
CONDITION SO THAT IT IS AGAIN ELIGIBLE FOR CONTROL AS AN ESI 
COMPLETION ACTIVITY WHEN A COMMUNICATIONS INTERRUPT OCCURS, WHEN 
IT IS IN A WAIT CONDITION ON THE SWITCH LIST* IT CAN BE GIVEN 
CONTROL PRACTICALLY IMMEDIATELY WITHOUT THE USUAL WORK INVOLVED 
WITH ACQUIRING AND REPOSITIONING AN AREA USED BY THE EXEC TO HOLD 
INFORMATION RELATED TO THE ACTIVITY SINCE THE NEEDED AREA IS 
PERMANENTLY MAINTAINED FOR THE ESI COMPLETION ACTIVITY. THE ESI 
COMPLETION ACTIVITY WILL BE DELETED WHEN AN ER CMTS IS EXECUTED. 
FOR MULTIPLE BUFFER MODE THE UPDATING OF THE LT TABLE IN THE 
REAL-TIME PROGRAM WILL OCCUR ONLY WHEN THE ESI COMPLETION ACTIVITY 
IS IN A WAIT CONDITION ON THE SWITCH LIST. THUS THE REAL-TIME 
PROGRAM CAN CONTROL THE UPDATING OF THE LT TABLE BY WHEN THE ER 
EXITS IS MADE FROM AN ESI COMPLETION ACTIVITY, THE REAL-TIME PRO- 
GRAM MUST USE ITS OWN DISCRETION IN DETERMINING THE MOST 
ADVANTAGEOUS TIME TO HAVE ITS LT TABLES UPDATED. 

AN INTERRUPT ACTIVITY IS TREATED BY THE EXEC SIMILAR TO AN ESI 
COMPLETION ACTIVITY IN THAT IT IS INITIATED WITH A LIMITED 
REGISTER SET AT A PRIORITY LEVEL ABOVE ALL OTHER ACTIVITIES FOR 
THAT TYPE OF PROGRAM, AND THE FIRST EXEC SERVICE REQUEST WILL 
CAUSE ITS PRIORITY TO BE LOWERED UNDER CONTROL OF THE EXEC TO THAT 
OF ITS PARENT ACTIVITY. THE UNLOCK FUNCTION MAY BE USED BY THE 
REAL-TIME INTERRUPT ROUTINE TO REDUCE ITS PRIORITY LEVEL BY 
EXECUTING AN ER UNLCKS IF THE NEW PRIORITY LEVEL IS TO BE 
DETERMINED BY THE EXEC. OTHERWISE THE REAL-TIME INTERRUPT ROUTINE 
SHOULD USE THE ER RT$ WHEN IT DESIRES A SPECIFIC PRIORITY LEVEL. 

THE METHOD OF THE EXEC'S HANDLING AN INTERRUPT FROM A REAL-TIME 
TEST AND SET CONDITION IN A MULTIPROCESSOR SHOULD BE UNDERSTOOD SO 
THAT THE EFFECT OF ONE REAL-TIME ACTIVITY ON OTHER REAL-TIME 
ACTIVITIES IS KNOWN. THE ACTIVITY WHICH CAUSED THE TEST AND SET 
INTERRUPT WILL BE REDUCED IN PRIORITY TO THE NEXT LOWER REAL-TIME 
LEVEL WHICH HAS ANY ACTIVITY AND PLACED THERE AS THE LAST ACTIVITY 
AT THAT LEVEL WHICH IS TO RECEIVE CONTROL. WHEN ALL ACTIVITIES AT 
HIGHER LEVELS AND ALL ACTIVITIES PROCEEDING THE TEST AND SET 
ACTIVITY AT ITS PRESENT LEVEL HAVE BEEN GIVEN CONTROL* THE TEST 
AND SET ACTIVITY WILL RECEIVE CONTROL WITH ITS PRIORITY SET TO 
SOME LEVEL LOWER THAN THE PRIORITY LEVEL OF ITS PREVIOUS TEST AND 
SET ATTEMPT, THIS METHOD IS USED SO THAT TEST AND SETS BETWEEN 
DIFFERENT REAL-TIME LEVELS MAY BE USED* AND A DEADLOCK SITUATION 
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WILL NEVER BE ENCOUNTERED. THE PRIORITY LEVEL IS CONTINUALLY 
LOWERED UNTIL THE OTHER ACTIVITY WHICH ORIGINALLY SET THE TEST AND 
SET CONDITION IS FINALLY ABLE TO RECEIVE CONTROL, COMPLETE ITS 
WORK, AND CLEAR ITS TEST AND SET, 

IT IS IMPORTANT TO NOTE THAT THE PRIORITY LEVEL IS 
INDETERMINATE FROM THE STANDPOINT OF A REAL-TIME ACTIVITY AFTER A 
TEST AND SET CONDITION HAS BEEN PASSED, BUT UNTIL THE TEST AND SET 
CONDITION IS CLEARED THE REAL-TIME PRIORITY LEVEL IS IRRELEVANT 
SINCE ALL WORK BEING PERFORMED IS PROTECTED BY THE TEST AND SET 
CONDITION, IF THE REAL-TIME PRIORITY LEVEL IS OF CONCERN AFTER 
THE TEST AND SET IS CLEARED, THE ER RT$ IS AVAILABLE FOR THE 
REAL-TIME PROGRAM TO ESTABLISH ITS DESIRED PRIORITY LEVEL, SHOULD 
IT EVER OCCUR THAT ONLY 'IN CONTROL' AND TEST AND SET ACTIVITIES 
REMAIN IN THE REAL-TIME CATEGORY AFTER ALL OTHER ACTIVITIES HAVE 
TERMINATED, THE TEST AND SET ACTIVITIES WOULD BE ASSIGNED TO 
REAL-TIME LEVEL 35, AND THE EXEC WOULD CONTINUE TO CYCLE THROUGH 
THE REAL-TIME ACTIVITIES UNTIL THE ACTIVITY »IN CONTROL' CLEARED 
THE TEST AND SET CONDITION, 
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11. OPERATOR COMMUNICATIONS 



11,1. GENERAL 



THE EXECUTIVE SYSTEM HAS BEEN DESIGNED FOR OPERATION WITH A 
MINIMUM OF OPERATOR INTERVENTION, HOWEVER* IT IS RECOGNIZED THAT 
SOME FUNCTIONS FREQUENTLY IN USE ARE BEYOND THE SCOPE OF THE 
EXECUTIVE SYSTEM* WHILE OTHERS DEMAND OPERATOR CONCURRENCE, IN 
ADDITION, CERTAIN INFORMATION MUST BE PRESENTED AUTOMATICALLY TO 
THE OPERATOR* WHILE OTHER INFORMATION MUST BE AVAILABLE TO ANSWER 
OPERATOR REQUESTS, 



11.2, SYSTEM MESSAGES 



11.2,1, MESSAGE CLASSIFICATION 

INSOFAR AS OPERATOR FUNCTIONS ARE REQUIRED FOR A LARGE NUMBER OF 
ACTIVITIES* THE 110a EXECUTIVE SYSTEM APPORTIONS THESE FUNCTIONS 
INTO FOUR CLASSES* THUS DIVIDING OPERATOR DUTIES, THE FOUR 
FUNCTIONAL CLASSES ARE! 

SYSTEM CONTROL 

REPORTS SIGNIFICANT EVENTS THAT TAKE PLACE DURING 
A RUN SUCH AS ABNORMAL RUN TERMINATION, CHECKPOINT 
DUMP* ETC,* AND FOR REPORTING SYSTEM STATUS, 

INPUT/OUTPUT ACTIVITY 

ALL MESSAGES CONCERNED WITH ON-SITE PERIPHERALS 
E.G.* TAPE MOUNTING DIRECTIONS* I/O ERROR 
CONDITIONS* PERIPHERAL EQUIPMENT STATUS, ON-SITE 
SYMBIONT INITIATED MESSAGES* ETC, 

COMMUNICATIONS ACTIVITY 

MESSAGES FOR INFORMING THE OPERATOR OF EVENTS 
PERTAINING TO REMOTE TERMINAL OPERATIONS, THE 
MESSAGES INCLUDE DIALING DIRECTORS* TERMINAL 
IDENTIFICATION OF SITES WITH AUTOMATIC DIALING 
AND ANSWERING EQUIPMENT, REMOTE SYMBIONT MESSAGES, 
ETC,, 

HARDWARE CONFIDENCE 

THE HARDWARE CONFIDENCE ROUTINES USE THIS CATEGORY 
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TO REPORT THEIR FINDINGS OF DIAGNOSTIC TESTING ON 
THE CPU, CORE, AND ON-SITE PERIPHERALS, 

THE CATEGORIES MAY BE ASSOCIATED WITH AS MANY AS FOUR OPERATOR 
CONSOLES OR AS FEW AS ONE. THE CONSOLE/CATEGORY IS SPECIFIED AT 
SYSTEM GENERATION TIME, ALL MESSAGES REQUIRING AN OPERATOR 
RESPONSE MUST BE ANSWERED AT THE CONSOLE DISPLAYING THE MESSAGE, 
UNSOLICITED OPERATOR MESSAGES CAN BE ENTERED FROM ANY CONSOLE, 

U.2.2t MESSAGE TYPES 

ALL SYSTEM CONSOLE COMMUNICATIONS MAY BE FURTHER CATEGORIZED AS? 

UNSOLICITED 

TYPE (GIVES INFORMATION ONLY) 

TYPE AND READ (REQUIRES OPERATOR RESPONSE) 

A DESCRIPTION OF THESE TYPES FOLLOWS, 

11.2.2.1, UNSOLICITED 

UNSOLICITED MESSAGES ARE OPERATOR KEYlNS OF THE FORM? 
MM TEXT 

•MM» IDENTIFIES THE MESSAGE TO THE SYSTEM. THE MESSAGE ID Is 
RESTRICTED TO TWO CHARACTERS, THE »TEXT» PORTION COMPLETES THE 
MESSAGE WHEN MORE THAN ONE OPTION IS AVAILABLE. IF »MM* IS 
UNDEFINED TO THE SYSTEM* THE WORD »ERROR» IS DISPLAYED FOLLOWING 
THE ILLEGAL CODE. 

11.2.2.2, TYPE 

THIS TYPE OF MESSAGE DIRECTS OR INFORMS OPERATIONS PERSONNEL OF 
CURRENT INTERNAL REQUESTS OR STATUS, NO OPERATOR KEYlN IS 
INVOLVED* BUT OPERATOR ACTION MAY BE REQUESTED TO LOAD A TAPE 
UNITf CLEAR AN INTERLOCK CONDITION, ETC. THE MESSAGE MAY 
ORIGINATE FROM WITHIN THE EXECUTIVE SYSTEM OR USER PROGRAM AND 
TAKES THE FORM; 

A, EXEC 

MMMMMM TEXT 
8, USER 

IDIDID* TEXT 

»MMMMMM» IS THE EXECUTIVE SYSTEM IDENTIFICATION OF THE MESSAGE, 
•IDIDID* IS THE RUN IDENTIFICATION OF THE USER PROGRAM INITIATING 
THE MESSAGE, THE ASTERISK APPEARS IN AND IDENTIFIES ALL USER 
MESSAGES, 
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11,2. 2.3. TYPE AND READ 

TYPE AND READ MESSAGES MAY ORIGINATE FROM WITHIN THE EXECUTIVE 
SYSTEM OR USER PROGRAMS* AN OPERATOR RESPONSE IS REQUIRED, THE 
MESSAGE TAKES THE FORM: 

A, EXEC 

N IDIDID TEXT 

B. USER 

N IDIDID* TEXT 

flM» IS A ONE DIGIT MESSAGE NUMBER. THE OPERATOR REPLIES TO THE 
MESSAGE BY FIRST TYPING IN THE MESSAGE NUMBER FOLLOWED BY HIS 
RESPONSE, IF tNt DOES NOT CORRESPOND TO AN OUTSTANDING MESSAGE 
NUMBER* OR IF THE NUMBER OF CHARACTERS IN THE TEXT OF THE RESPONSE 
IS GREATER THAN THE INTERNAL BUFFER? THE WORD 'KEY ER» IS TYPED, 
THE OPERATOR MUST RE-INITIATE HIS REPLY. •IDIDID* IS THE 
IDENTIFICATION OF THE RUN TO WHICH THE MESSAGE APPLIES, THE 
ASTERISK FOLLOWING THE ID FLAGS USER INITIATED MESSAGES, 

XI, 2, 3. KEYBOARD OPERATIONS-TELETYPE* MODEL 35 MACHINE 

OPERATION OF THE KEYBOARD IS CONTROLLED INTERNALLY WITH THE 
CONSOLE ROUTINE, THE INPUT MODE ON THE CONSOLE CHANNEL IS ALWAYS 
ACTIVATED* EXCEPT DURING A TYPING OPERATION, OPERATOR KEYINS WILL 
ALWAYS BEGIN WHEN ANY KEY ON THE KEYBOARD IS DEPRESSED, THE 
CARRIAGE RETURN TERMINATES THE INCOMING MESSAGE. AS EACH 
CHARACTER IS RECEIVED FROM THE KEYBOARD* IT IS DISPLAYED FOR 
VISUAL VERIFICATION ON THE MONITOR PRINTER. IF THE OPERATOR 
WISHES TO CANCEL A PARTIALLY TYPED IN MESSAGE' HE MAY DO SO BY 
TYPING IN A SPECIAL 'DELETE* C0 & E * THIS 'DELETE* CODE IS 
REPRESENTED ON THE KEYBOARD BY THE EGYPTIAN* OR SOFT PILLOW* KEY 
(OCTAL CODE 76), THE ENTIRE MESSAGE IS IGNORED* AND LOGICALLY NOT 
RECEIVED. 

MESSAGE NUMBERS ARE USED TO IDENTIFY THOSE MESSAGES REQUIRING 
AN OPERATOR KEYlN TO COMPLETE THE MESSAGE. AS SOON AS THE MESSAGE 
HAS BEEN RESPONDED TO BY THE OPERATOR * THE NUMBER IDENTIFYING THAT 
MESSAGE IS MADE AVAILABLE FOR FURTHER USE, THE LOWEST NUMBER 
AVAILABLE IS ALWAYS ATTACHED TO A NEW MESSAGE, WHEN THE TEN 
VALUES AVAILABLE FOR MESSAGE NUMBERS ARE IN USE* NO FURTHER 
MESSAGES OF THIS CLASS WILL BE DISPLAYED, AS MESSAGES ARE 
COMPLETED BY THE OPERATOR* THEIR NUMBERS ARE AGAIN MADE AVAILABLE 
FOR ANY MESSAGE ENTERING THE CONSOLE QUEUE, THUS THE MAXIMUM 
NUMBER OF OUTSTANDING MESSAGES AT ANY GIVEN TIME WILL NEVER EXCEED 
TEN, 

EACH CHARACTER ACCEPTED AS INPUT FROM THE KEYBOARD INITIATES A 
20 SECOND TIMING CYCLE IN WHICH THE NEXT CHARACTER MUST BE 
RECEIVED, IF THE NEXT CHARACTER IS NOT RECEIVED WITHIN THIS 



♦TRADEMARK OF TELETYPE CORPORATION 
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ALLOCATED TIME SPAN* THE SOFT PILLOW IS TYPEO ON THE PRINTER. 
CARRIAGE RETURN AND DELETE CODE TERMINATE THE TIMING CYCLE. 



THE 



AN END OF MESSAGE SYMBOL IS TYPED AT THE CONCLUSION OF EACH 
MESSAGE DISPLAYED ON THE PRINTER. THIS SYMBOL IMMEDIATELY FOLLOWS 
THE LAST CHARACTER OF EACH MESSAGE* AND IS REPRESENTED ON THE 
KEYBOARD BY THE 'STOP* CHARACTER (HEXAGON WITH AN INSCRIBED »S»* 
OCTAL CODE 57). FOR CONSOLE INPUT THE STOP CODE IS LOGICALLY 
EQUIVALENT TO THE CARRIAGE RETURN. 

THE 'INTERRUPT ENABLE' BUTTON ALLOWS THE OPERATOR TO OBTAIN 
CONTROL OF THE CONSOLE PRINTER DURING A CONTINUOUS OlSpLAY OF 
OUTPUT MESSAGES. AFTER THE INTERRUPT ENABLE BUTTON HAS BEEN SET* 
ANY KEY MAY BE DEPRESSED CAUSING THE INTERRUPT TO OCCUR, WHEN THE 
MESSAGE CURRENTLY BEING TYPED IS COMPLETED* THE INPUT MODE IS 
ACTIVATED. IF NO CHARACTER IS RECEIVED FROM THE KEYBOARD WITHIN 
20 SECOND* THE CURRENT INPUT MODE IS TERMINATED WITH THE SOFT 
PILLOW MESSAGE. 



11.3. SYNOPSIS OF SYSTEM MESSAGES 

11.3.1. SYSTEM CONTROL MESSAGES 
11.3.1.1. FACILITY CONTROL 
UNSOLICITED 



ON C/U 



(SEE FILE CONTROL CHAPTER FOR MASS STORAGE) 



PERIPHERAL EQUIPMENT MAY BE SET TO AN INACTIVE STATE WHEN 
NECESSARY. MALFUNCTIONING UNITS MAY BE SUSPENDED FROM THE 
SYSTEM IN THIS MANNER. 



DN C 



SAME AS ABOVE EXCEPT ALL EQUIPMENT ON THE CHANNEL MAY BE 
SET INACTIVE BY THIS SINGLE TYPEIN, THIS TYPEIN IS NOT 
APPLICABLE TO MASS STORAGE CHANNELS. 



UP C/U A 



(SEE FILE CONTROL CHAPTER FOR MASS STORAGE) 



PERIPHERAL UNITS TEMPORARILY REMOVED FROM THE SYSTEM MA* BE 
SET TO AN AVAILABLE CONDITION VIA THIS METHOD. THE LETTER 
•A' IS SPECIFIED FOR MASS STORAGE UNITS TO CAUSE ALL AREAS 
TO GO INTO THE AVAILABLE POOL. WITHOUT THE f A» DESIGNATED 
AN ATTEMPT IS MADE TO RECONSTRUCT CATALOGUED FILES. 
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UP c 



SAME AS ABOVE EXCEPT ALL EQUIPMENT ON THE CHANNEL IS SET 
AVAILABLE FOR ASSIGNMENT, 

RV C/U 

ANY NON DRUM OR FASTRAND UNIT MAY BE SET IN A RESERVE STATUS 
TO AVOID ANY FURTHER ASSIGNMENT OF THE UNIT. THIS RESERVE 
STATUS WILL NOT INTERFERE WITH THE UNITS OPERATION IF 
ASSIGNED. AT THE COMPLETION OF THE RUN(S) OR FREE STATEMENTt 
THE UNIT BECOMES INACTIVE. 

11.3. 1.2. COARSE SCHEDULER 
UNSOLICITED 



CS RUNID*PXDYYYYSYYYY 

THIS MESSAGE INFORMS THE EXECUTIVE THAT THE PRIORITY. DEADLINE 
AND/OR START-TIME SHOULD BE CHANGED TO THE VALUE (S) GIVEN. THE 
•P* INDICATES THAT THE PRIORITY SHOULD BE CHANGED TO THE LETTER 
SPECIFIED BY »X'. THE »D» INDICATES THAT THE DEADLINE FOR THIS 
RUN IS THE WALL CLOCK TIME SPECIFIED BY THE 24 HOUR CLOCK VALUE 
•YYYY*. THE *St AND IT'S fYYYY* INDICATE START-TIME SHOULD BE 
CHANGED RATHER THAN DEADLINE. THE THREE SEPARATE FIELDS ARE 
INDEPENDENT IN THAT ANY OR ALL CAN BE SPECIFIED AND IN ANY 
ORDER. (THE 24 HOUR CLOCK VALUE IS DIFFERENT THAN THAT 
SPECIFIED ON THE RUN STATEMENT AS THE KEY-IN PERTAINS STRICTLY 
TO WALL CLOCK TIME RATHER THAN OPTIONALLY TO TIME SINCE RUN 
SUBMISSION •) 

CS HOLD RUNID 

THIS MESSAGE INFORMS THE EXECUTIVE THAT IT SHOULD HOLD THE 
SCHEDULING(OPENING) OF RUNID. RUNID IS OPTIONAL AND IF NOT 
PRESENT, THE EXECUTIVE WILL HOLD THE SCHEDULING(WILL NOT OPEN) 
OF ALL THE RUNS IN THE RUN QUEUE. 

CS ALLOW RUNID 

THIS MESSAGE INFORMS THE EXECUTIVE THAT IT SHOULD ALLOW »RUNID» 
TO BE SCHEDULED (OPENED). RUNID IS OPTIONAL AND IF NOT PRESENT, 
THE EXECUTIVE WILL ALLOW ALL 'HELD* RUNS TO BE SCHEDULED. 

CS TYPE HOLD 

THIS MESSAGE INFORMS THE EXECUTIVE THAT IT SHOULD TYPE(LIST) ALL 
RUNS CURRENTLY BEING 'HELD't HOLD IS OPTIONAL AND IF NOT 
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PRESENT* THE EXECUTIVE WILL TYPE ALL ACTIVE RUNIDS. 
ACCOMPANYING EACH ACTIVE DEMAND RUNID WILL BE ITS TERMINAL 
LOCATION. 

CS REMOVE RUNID 

THIS MESSAGE INFORMS THE EXECUTIVE THAT IT SHOULD REMOVE RUNID 
FROM THE RUN QUEUE, 

CS UST BACKLOG 

THIS MESSAGE INFORMS THE EXECUTIVE THAT IT SHOULD LIST THE RUNS 
CURRENTLY IN THE RUN QUEUE. ACCOMPANYING EACH RUNID WILL BE ITS 
PRIORITY* ESTIMATED RUN TIME* PAGE COUNT* PUNCH COUNT* PROJECT 
NUMBER* ACCOUNT NUMBER* START TIME AND DEADLINE TIME, I.E.* A 
SUMMARY OF ITS ©RUN CONTROL STATEMENT. 

CS LOG TEXT 

THIS MESSAGE INFORMS THE EXECUTIVE THAT IT SHOULD ENTER THE 
•TEXT» INTO THE SYSTEM LOG. TEXT IS LIMITED TO 132 CHARACTERS. 

TYPE AND READ 

RUNIO UNDEF ACCT NNNNNNNNNNNN ARE 
THIS MESSAGE INDICATES THAT AN UNDEFINED ACCOUNT NUMBER 
(REPRESENTED BY NN...N ABOVE) WAS SPECIFIED ON RUN-lD. THE tA» 
RESPONSE INFORMS THE EXECUTIVE TO ACCEPT THE RUN WHILE THE tRt 
RESPONSE WILL CAUSE REJECTION OF THE RUN. THE »Ef RESPONSE 
INFORMS THE EXECUTIVE TO ACCEPT THE RUN AND ENTER THE ACCOUNT 
NUMBER IN THE tALLOWABLE* ACCOUNTS TABLE. 

TYPE 

XXXXXX DUPLICATED. NEW ID IS YYYYYY 

THIS MESSAGE INDICATES THAT A NON-UNIQUE RUN-ID (REPRESENTED BY 
XXXXXX) WAS SPECIFIED. THE COARSE SCHEDULER CHANGED THE 
RUN-ID TO YYYYYY. 



U.3 f 1.3, DYNAMIC ALLOCATOR 
CP KK MM 

CHANGE THE CPU TIME SHARING PERCENTAGES TO J 
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ss 



XX t 3*2. 
11.3,2.1. 



KK (DEMAND MINIMUM %) 
MM (DEMAND MAXIMUM %) 



INITIATE A SYSTEM STATUS REPORTt 
THE RESPONSE WILL BE; 

RR 
DD 
BB 
II 
00 
QQ 

WHERE -RR IS THE AVERAGE TIME DEVOTED TO REAL-TIME 

PROGRAMS PER PERIOD, 
•DD IS THE AVERAGE TIME DEVOTED TO DEMAND 

PROGRAMS PER PERIOD* 
-BB IS THE AVERAGE TIME DEVOTED TO BATCH 

PROGRAMS PER PERIOD, 
-II IS THE AVERAGE IDLE TIME PER PERIOD. 
-00 IS THE NUMBER OF OPEN BATCH RUNS, 
*QQ IS THE BATCH QUEUE LENGTH OF UNOPENED RUNS, 

TERMINATIONS 
ABORTS 



THE ABORTING OF A RUN MAY BE INITIATED BY AN ER REQUEST OR BY 
THE OPERATOR THROUGH THE TYPElN 5 

X RUN IDENTITY 

AN ABORT MESSAGE TO THE OPERATOR IS DISPLAYED WITH THE 
FOLLOWING FORMAT 5 

(RUN IDENTITY) - ABORT 

U,3 t 2.2 f ERR$ 

IF A WORKER HAS ESTABLISHED HIS OWN »ERR MODE* ROUTINE* CONTROL 
WILL BE RETURNED TO MlM» OTHERWISE STANDARD tERR MODE' ACTION WILL 
OCCUR. 

FOR STANDARD ACTION IF THE LAST ACTIVITY OF THE PROGRAM HAS 
ENDED IN AN 'ERR MODE* CONDITION THE FOLLOWING MESSAGE IS 
DISPLAYED ON THE CONSOLE PRINTER S 

(PROGRAM IDENTITY) - (ERROR TYPE) - (PACKET ADDRESS OR LAST 
SYSTEM REFERENCE ADDRESS) 
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WHERE t 

ERROR TYPE IS 5 CONSOLE, I/Of SYMBIONTf OPERATOR, ETC. 
U.3,3,3, INTERRUPT 

FROM THE OPERATORS CONSOLE A PROGRAM CAN BE INTERRUPTED IF VHE 
PROGRAM HAS ARRANGED TO ACCEPT THE CONSOLE INTERRUPT LOCATION, 
ERROR TERMINATION OCCURS IF THE PROGRAM WILL NOT ACCEPT THE 
INTERRUPT, THE TYPE IN IS; 

II RUN IDENTITY 

U,3,2,<*, CHECKPOINT/RESTART MESSAGES 

UNSOLICITED 

CK OPTIONS, FILENAME, RUNlD 

A CHECKPOINT WILL BE TAKEN OF THE GIVEN RUN ON THE 
SPECIFIED FILE, THE OPTIONS CAN CONTAIN P WHICH 
STATES THAT A CHECKPOINT MESSAGE WILL BE TYPED, AND 
T WHICH STATES THAT THE RUN IS TO BE TERMINATED AFTER 
CHECKPOINT, 

RS P, PRIORITY, RUNlDfACC-NBRrCKPTttfFlLENAME, REEL 

RESTART OF THE GIVEN RUNID WILL BE INITIATED ON THE 
REEL, FILE* AND CHECKPOINT NUMBER* USING SPECIFIED 
PRIORITY AND ACC-NBR FOR RESTARTING, 

ALL OF THE FOLLOWING MESSAGES WILL APPEAR ONLY IF THE P OPTION 
APPEARED IN THE CHECKPOINT OR RESTART PARAMETERS, 



TYPE 



CKPTtt FILENAME , REEL NBR 
CKPT FS 

IF THE P OPTION WAS SPECIFIED' THIS MESSAGE WILL BE 
TYPED AT COMPLETION OF A CHECKPOINT, 
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CK TP ER 
CK DM ER 



AN UNRECOVERABLE TAPE OR DRUM ERROR OCCURRED DURING 
A CHECKPOINT. THE RUN WILL BE TERMINATED. 

RS TP ER 
RS DM ER 

AN UNRECOVERABLE TAPE OR DRUM ERROR OCCURRED DURING 
A RESTART. THE RESTART WILL NOT BE TAKEN. 

•FILENAME* N CAT 

THE ERROR OPTION FOR NO RELOAD WAS SPECIFIED AT THE 
TIME OF RESTARTt THE FILE IS NO LONGER CATALOGUED, 
THE RESTART WILL NOT BE TAKENt 



TYPE AND READ 



CK TP ERf RSTRT REEL*? 
CK DM ERf RSTRT REEL*? 

AN UNRECOVERABLE TAPE OR DRUM ERROR OCCURRED DURING 
A CHECKPOINT. THE APPROPRIATE RESPONSES AREj 

Y - RESTART ON THE LAST CHECKPOINT ON THE ABOVE 

REEL WILL BE INITIATED* 
N - THE RUN WHICH CALLED FOR THE CHECKPOINT CAN 
BE TERMINATED BY THE OPERATOR. 

CK ERf FILENAME? 

THE FILENAME ON WHICH THE CHECKPOINT WAS TO BE TAKEN 
IS IN ERROR. THE ANSWERS ARES 

•FILENAME* - THE CHECKPOINT WILL BE TAKEN ON THE 

CORRECTED FILENAME. 
N • THE CHECKPOINT WILL BE TERMINATED. 

RS TP ERf RSTRT REEL*? 
RS DM ERf RSTRT REEL*? 

AN UNRECOVERABLE TAPE OR DRUM ERROR OCCURRED DURING 
A RESTART, THE APPROPRIATE RESPONSES ARE? 

Y - RESTART ON THE LAST CHECKPOINT ON THE ABOVE 

REEL WILL BE INITIATED* 
N - THE RUN WHICH CALLED FOR THE RESTART CAN BE 
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TERMINATED, 

CKPTXX N ON FILENAME? 

THE CHECKPOINT CAN NOT BE FOUND* THE RESPONSES ARE; 

•FILENAME* * THE CHECKPOINT NUMBER WILL BE SEARCHED 

ON THE TYPED FILENAME* 
N - THE RESTART WILL BE TERMINATED. 

CKPTXX N ON REEL*? 

THE CHECKPOINT CAN NOT BE FOUND t THE RESPONSES ARE; 

tREEL*M - THE OPERATOR MUST LOAD THE PROPER REEL ON 

WHICH THE CHECKPOINT CAN BE FOUND. 
N • THE RESTART WILL BE TERMINATED. 

11.3,3. INPUT/OUTPUT ACTIVITY MESSAGES 

11.3.3.1. ON-SITE PERIPHERAL DEVICE HANDLER 

THE CONSOLE MESSAGES FOR THE ON-SITE DEVICE HANDLERS ARE 
DOCUMENTED IN THE CHAPTER ENTITLED t INpUT/OUTPUT DEVICE HANDLERS!. 

11.3.3.2, ON-SITE SYMBIONT MESSAGES 
UNSOLICITED 



IC C/U (SEC, 9.6) 

INITIATE SYMBIONT PROBE CYCLE ON SPECIFIED C/U, 

RN C/U RUNID1/RUNID2/...RUNIDN (SEC, 9,6) 

SCHEDULE SPECIFIED RUNS FROM MAGNETIC TAPE C/U, 

SM C/U F (SEC. 9. 6.1) 

ON-SITE SYMBIONT CONTROL MESSAGES. tF* FUNCTIONS INCLUDE 

A- CONTINUE OPERATIONS ON SPECIFIED CHANNEL/UNIT, 

E- END OF INPUT 

R- REPRINT OR REPUNCH IN THE FORM RXX, 

T- TERMINATE CURRENT FILE ON SPECIFIED C/U. 

X- DELETE FILE FROM OUTPUT QUEUE. C/U IS REPLACED WITH 
EITHER 'PR* FOR PRINT QUEUE OR »PUi FOR PUNCH QUEUE, 
IN THE FORM - SM PR X RUNID/FILENAME-, 
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(SEC, 9, 7) 
tRS« DEFINITIONS ARE ; 



SR SITEID RS F 

REMOTE SYMBIONT CONTROL MESSAGES* 

CR- CARD READ OPERATION 

CP- CARD PUNCH OPERATION 

PN~ PRINT OPERATION 

PR* PAPER TAPE READ OPERATION 

PP- PAPER TAPE PUNCH OPERATION, 

• F» FUNCTIONS INCLUDE: 

A- CONTINUE REMOTE OPERATION 
H- HALT REMOTE OPERATION 
E- END OF INPUT 
R* REPRINT OR REPUNCH 
T~ TERMINATE CURRENT FILE FOR 
X- DELETE ALL REMAINING FILES IN THE »RS» 
FOR ♦SITEID' • 

ST FILENAME ACCTNO 



•RS' OPERATION 

QUEUE 



THIS MESSAGE WILL ENTER A MASS STORED RUN DEFINED BY 
•FILENAME' INTO THE SCHEDULE QUEUE WITH THE ACCOUNT 
NUMBER •ACCTNO', SEE THE OSTART CONTROL STATEMENT • 

TC C/U 

TERMINATE SYMBIONT PROBE CYCLE ON SPECIFIED C/U. 

I/O ERROR MESSAGES 



C/U INTLK 

SYMBIONT CONTROLLED DEVICES 

SYMBIONT OPERATIONS ARE RESUMED WITHOUT AN OPERATOR 
KEYIN WHEN THE INTERLOCK CONDITION HAS BEEN CLEAREDt 
IF ANY RECOVERY PROCEDURE IS REQUIRED f THE UNSOLICITED 
MESSAGE 'SM' MUST BE TYPED IN PRIOR TO REMOVING 
INTERLOCK. NO DIRECT RESPONSE TO THIS MESSAGE IS REQUIRED. 

C/U ILCHAR AES 

CARD CONTAINING AN ILLEGAL CHARACTER WAS READ, THIS CARD 
AND THE TWO FOLLOWING ARE THE TOP THREE CARDS IN 
THE STACKER, 
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A* CONTINUE THE INPUT OPERATION 

E- END OF INPUT* RUN STREAM IS ENTERED INTO SCHEDULE, 

S» TERMINATE RUN INPUT FILE WITH ILLEGAL CHARACTER 

CARD AND SEARCH INPUT STREAM FOR QRUN CONTROL CARD. 

C/U PNCHK AT 

CARD PUNCH CHECK ERROR WAS DETECTED. THE ERROR CARD AND TWO 
FOLLOWING WILL BE CHANNELLED TO THE ERROR STACKER, 

A- CONTINUE PUNCHING FILE, THE ERROR CARD AND TWO 

FOLLOWING CARDS ARE REPUNCHED 
T- TERMINATE PUNCH FILE. 

C/U RUN SEARCH A 

THIS MESSAGE IS TYPED ON THE CONSOLE PRINTER IF A ©RUN 
STATEMENT IS NOT ENCOUNTERED AS THE FIRST NON-BLANK STATEMENT 
OF THE CONTROL STREAM* OR THE FIRST NON-BLANK STATEMENT 
FOLLOWING ©FIN, THE INPUT MODE IS CONTINUED UNTIL A QRUN 
OR ©FIN IS ENCOUNTERED* AT WHICH POINT THE INPUT MODE 
IS SUSPENDED UNTIL THE »A» RESPONSE IS RECEIVED FROM 
THE KEYBOARD* SINCE THIS IS A TYPE ONLY MESSAGE* 
THE *A» RESPONSE IS ENTERED WITH THE SM 
UNSOLICITED MESSAGE, 

C/U TIMOUT FUNCTION 

THIS IS THE RESULT OF THE 1108 NOT RECEIVING A RESPONSE 
FROM THE 100* ON LAST FUNCTION SUBMITTED, THE 1108 SYMBlONT 
WILL CONTINUE TO SEND THE LAST FUNCTION TO THE 1004 IN AN 
ATTEMPT TO COMPLETE THE OPERATION, ANY CORRECTIVE ACTION, 
OTHER THAN CONTINUATION* MUST BE SUBMITTED TO THE SYMBlONT 
VIA THE fSM« MESSAGE. THE 'FUNCTION' DEFINITIONS 
ARE 'PRINT'* 'PUNCH' AND 'REAOER', 



TYPE AND READ 



RUNID SPFORM C/U AQ 
USER'S TEXT 

THIS MESSAGE REQUIRES THAT A SPECIAL FORM BE LOAOED ON THE 
SPECIFIED C/U. THE 'A' RESPONSE INITIATES THE OUTPUT, 
THE 'Of RESPONSE RE-ENTERS THIS FILE INTO THE APPROPRIATE 
QUEUE, 
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TYPE 



SYMBIONT FILE AREA FILLED. 

AREA CAN BE EXPANDED WITH THE SM MESSAGE OPTION »EXt f 

RUNID PRINT EXCEEDED 

RUNID PUNCH EXCEEDED 

C/U PRINT ERROR 
C/U PRINT ABNML 
C/U PUNCH B JAM 
C/U PUNCH ERROR 
C/U PUNCH ABNML 

Xi.3,<W COMMUNICATIONS ACTIVITY MESSAGES 

ll 9 3«<tfl« COMMUNICATIONS DEVICE HANDLER 

MESSAGES ORIGINATING IN THE COMMUNICATIONS DEVICE HANDLERS ARE 
DOCUMENTED IN THE CHAPTER ENTITLED » INPUT/OUTPUT DEVICE HANDLERSft 

U.3.<*.2* REMOTE SYMBIONT MESSAGES 

ERROR 



C/U NO RESPONSE 

THIS MESSAGE INDICATES THAT OUTPUT ON LINE U WAS ATTEMPTED 
BY THE SYSTEM* BUT NO RESPONSE WAS RECEIVED FROM THE CENTRAL 
SITE UNIT ON LINE U IN AN ALLOTTED TIME INTERVAL f THIS 
INDICATES A POSSIBLE HARDWARE FAILURE OF A UNIT THAT WA$ SUP- 
POSED TO BE ON-LINE AND OPERATIONAL, POTENTIAL CAUSES OF THIS 
ERROR ARE LOSS OF POWER* OFF-LINE STATUS OF UNIT* CONTINUOUS 
MASTER CLEAR CONDITION PRESENT FOR UNIT* OR AN IMPROPER ESI 
BASE VALUE IF LINE U IS ON A CTMC. THE LINE U HAS BEEN AUTO- 
MATICALLY ASSIGNED A SYSTEM DOWN STATUS SO THAT THE OPERATOR 
MAY CORRECT THE PROBLEM, 

TYPE AND READ 



C/U PARITY ERR 

THIS MESSAGE INDICATES THAT CONSECUTIVE PARITY ERRORS WERE 
ENCOUNTERED ON REPEATED ATTEMPTS BY SECOND LEVEL SUPPORT TO 
TRANSMIT A BLOCK OF DATA TO OR FROM THE REMOTE TERMINAL PREf 
SENTLY CONNECTED TO LINE Ut SECOND LEVEL TRANSMISSIONS ARE 
GENERALLY PERFORMED ONLY BY SYMBIONTS, 
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A* REPEAT THE TRANSMISSION AGAIN OF THE SAME BLOCK OF DAfA 

ON LINE U FOR WHICH THE ERRORS HAD OCCURRED 
D" DECLARE THE LINE U TO BE DOWN AND NO LONGER AVAILABLE 
FOR USE BY ANY PART OF THE SYSTEM 
C/U DIAL NY 

THIS MESSAGE INDICATES THAT USE OF LINE U IS REQUESTED BY THE 
SYSTEM AND ITS USE REQUIRES A MANUAL DIAL CONNECTION TO N TO 
BE PERFORMED BY THE OPERATOR, 

Y- YES MEANING THE SPECIFIED DIAL CONNECTION HAS BEEN 

COMPLETED 
N~ NO MEANING THE REQUESTED DIAL CONNECTION HAS NOT SEEN 

MADE 

TYPE 

C/U HANGUP 

THIS MESSAGE INDICATES THAT USAGE OF LINE U HAS BEEN COM" 
PLETED AND A MANUAL DISCONNECT IS TO BE PERFORMED BY THE 
OPERATOR, 

U.3,5. HARDWARE CONFIDENCE MESSAGES 

A COMPUTER MALFUNCTION MESSAGE IS DISPLAYED IF A WORKER HAS 
BEEN TERMINATED DUE TO HARDWARE PROBLEMS AND/OR THE EXECUTIVE 
SYSTEM REQUIRES OPERATOR ACTION, THE FORMAT OF THIS MESSAGE IS 5 



(MALFUNCTION) - (ERROR ADDRESS) 
WHERE # 



(STATUS) - (ACTION) 



MALFUNCTION IS : CONTROL MEMORY FAILURE* I/O DATA PARITY 

ERROR* CORE STORAGE PARITY ERROR OR POWER 
FAILURE. 

RUN IDENTITY TERMINATED (ITEM MAY BE ABSENT) 
EXEC DOWN (ITEM MAY BE ABSENT) 

CHANNELS DOWN (ITEM MAY BE ABSENT) 

INITIALIZE SYSTEM OR MAINTENANCE REQUIRED, 

li.3,6. INITIAL LOAD MESSAGES 

THE INITIAL LOAD ROUTINE PRODUCES TWO TYPES OF CONSOLE 
MESSAGES. THE FIRST TYPE REQUIRES A RESPONSE AND IS DEPENDENT &PON 
A JUMP SWITCH BEING SET. THE SECOND TYPE IS AN ERROR MESSAGE AND 
REQUIRES NO RESPONSE, THE FORMAT OF THESE TWO TYPES OF MESSAGES IS 
GIVEN BELOW, 



STATUS 


IS 




AND 






ACTION 


IS 


• 
• 
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TYPE 1 



AND 



TYPE 2 



DfP MOD 
P#T MOD 



ERRS CH CC SSSSSS DDDDDD AAAAAA 
ERR; CH CC DDDDDD AAAAAA 
ERR: DDDDDD AAAAAA 



FOR EXPLANATION OF THESE TWO TYPES OF MESSAGES SEE THE SECTION 
ENTITLED INITIAL LOAD CONSOLE COMMUNICATIONS, 



lit 4. USER CONSOLE REQUESTS 



11.4,1, SYSTEM ENTRANCE-COMS 

TO REQUEST USE OF THE CONSOLE PRINTER* REGISTER AO MUST CONTAIN 
THE ADDRESS OF THE CONSOLE COMMUNICATION PACKET* FOLLOWED BY AN 
*ER COM$». THE PACKET IS IMMEDIATELY CHECKED FOR THE TYPE OF 
OPERATION AND FOR LEGAL ACCESS WORDS, CONTROL FROM THE CONSOLE 
SECTION IS EITHER RETURNED TO THE 'ERROR MODE» ACTIVITY* OR TO THE 
INSTRUCTION FOLLOWING THE COMMUNICATION ENTRY. 

THE CALLING SEQUENCE IS; 

LtU A0*PKT 
ER COM$ 
NORMAL RETURN 

WHERE »PKT» IS THE ADDRESS OF THE COMMUNICATION PACKET WHICH 
DEFINES LOCATIONS AND LENGTHS OF CONSOLE MESSAGE TEXTS, THE 
PACKET FORMAT IS? 



35 



30 



24 



18 



00 



• 
• 


s ; 


c 


J 


w ; 


NCI 


• 
• 


I 


MCC 








TYPE ADDRESS 


• 


t 
• 


ICC 








READ ADDRESS 


1 



ONE OF TWO FUNCTIONS* 'TYPE' OR «TYPE AND READ'* IS PERFORMED 
BY COM$ DEPENDENT ON THE PACKET DEFINITION, THE THREE WORD PACKET 
MUST ALWAYS BE DEFINED* AND THE FUNCTION IS DETERMINED BY WORD 
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THREE. IF THE UPPER HALF OF WORD THREE IS EQUAL TO ZERO* THE 
'TYPE' OPERATION IS PERFORMED^ IF WORD THREE IS UNEQUAL TO ZERO, 
THE 'TYPE AND READ' FUNCTION IS PERFORMED. 

FUNCTION DEFINITIONS 

1-TYPE: THIS FUNCTION ALLOWS THE PROGRAM TO REQUEST THAT 
A SPECIFIED NUMBER OF CHARACTERS BE TRANSFERRED TO THE 
TYPEWRITER FROM CONTIGUOUS MEMORY LOCATIONS BEGINNING 
WITH fTYPE ADDRESS' • THE MESSAGE CHARACTER COUNT (MCC) 
IS THE NUMBER OF CHARACTERS IN THE MESSAGE TEXT. THIS 
FUNCTION REQUIRES THE UPPER HALF OF THE THIRD WORD 
OF THE PACKET TO BE EQUAL TO ZERO. IF THE VALUE OF 
MCC IS ZERO, NO TYPEOUT WILL OCCUR. 

2-TYPE AND READ? THIS FUNCTION ALLOWS THE PROGRAM TO 

REQUEST A SPECIFIED NUMBER OF CHARACTERS BE TRANSFERRED 
TO THE TYPEWRITER , AND THAT A SPECIFIED NUMBER OF 
CHARACTERS BE ACCEPTED FROM THE KEYBOARD IN REPLY. THE 
RUNlD* OF THE PROGRAM IS TYPED OUT PRECEDING THE 
PROGRAM MESSAGE. THE OPERATOR IS EXPECTED To TYPE IN 
A REPLY TO THE MESSAGE. THE INCOMING MESSAGE IS 
TRANSFERRED TO 'READ ADDRESS' IN CONTIGUOUS MEMORY 
LOCATIONS. IF THE MAXIMUM INCOMING CHARACTER COUNT 
(ICC) IS EXCEEDED, THE TYPE IS OMITTED AND THE 
OPERATOR IS REQUESTED TO RE-TYPE THE MESSAGE, THE 
NUMBER OF CHARACTERS ACTUALLY RECEIVED AS INPUT IS 
STORED INTO fNCIt, THIS FUNCTION IS DETERMINED BY 
THE PRESENCE OF THE 'READ ADDRESS' ENTRY. IF THE 
NUMBER OF CHARACTERS OUTPUT (MCC) IS ZERO, THE REQUEST 
WILL BE IGNORED. 

THE USER MAY DIRECT THE MESSAGE TO ANY CONSOLE BY ENTERING THE 
APPROPRIATE CATEGORY CODE IN THE 'C FIELD. THESE CODES ARE* 



CODE 



CATEGORY 



00 
01 
02 
03 



SYSTEM CONTROL 
INPUT/OUTPUT ACTIVITY 
COMMUNICATIONS ACTIVITY 
HARDWARE CONFIDENCE 



THE OUTPUT CHARACTERS OF THE MESSAGE TEXT ARE OBTAINED FROM 
SUCCESSIVE SIXTHS OF A WORD, BEGINNING WITH THE MOST SIGNIFICANT 
SIXTH OF LOCATION 'TYPE ADDRESS'. SUCCEEDING WORDS ARE OBTAINED 
FROM CONSECUTIVELY INCREASING ADDRESSESt 

THE OUTPUT MESSAGE CHARACTER COUNT (MCC) IS RESTRICTED TO A 
VALUE OF 132 CHARACTERS OR LESS. EACH CHARACTER IS EDITED, AND 
MASTER SPACES (00) ARE ELIMINATED FROM THE MESSAGE, BUT ARE 
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INCLUDED IN THE MCC DEFINITION, EACH LINE OF THE TEXT IS 
RESTRICTED TO A MAXIMUM OF 65 CHARACTERS. IF A CARRIAGE RETURN 
CODE IS NOT ENCOUNTERED AS THE 66TH CHARACTER OF A LINE OF TEXT* 
THE CONSOLE ROUTINE WILL PERFORM THE CARRIAGE RETURN AND LINE FEED 
FUNCTIONS PRIOR TO TYPING THE OVERFLOW CHARACTERS. 

INPUT CHARACTERS FROM THE tTYPE AND READ' MESSAGE ARE STORED IN 
SUCCESSIVE SIXTHS OF A WORD* BEGINNING WITH THE MOST SIGNIFICANT 
SIXTH OF LOCATION »READ ADDRESS, SUCCEEDING WORDS ARE STORED AT 
CONSECUTIVELY INCREASING ADDRESSES, IF THE LAST WORD OF THE INPUT 
MESSAGE DOES NOT CONTAIN SIX CHARACTERS* THE REMAINDER OF THE WORD 
IS FILLED WITH FIELDATA SPACE CODES (05), THE INPUT CHARACTER 
COUNT (ICC) IS RESTRICTED TO A COUNT OF 50 CHARACTERS OR LESS, 
THE END OF MESSAGE SYMBOL IS NOT TRANSFERRED TO THE MESSAGE AREA, 

il,4,2, PROCEDURE DEFINITIONS-CSOM AND C$OMPK 

THE PROCEDURE «C$OM» PROVIDES THE CONSOLE COMMUNICATION CALLING 
SEQUENCE, THE PROCEDURE DEFINITION ISj 

C$OM PKT 

THIS PROCEDURE GENERATES THE TWO WORD CALLING SEQUENCE REQUIRED 
FOR REFERENCING THE CONSOLE HANDLER, 

THE PROCEDURE »C$OMPK GENERATES THE CONSOLE COMMUNICATION 
PACKET, 

PKT C$OMPK*C MCC f TYPE ADDRESS* ICC* READ ADDRESS 

• PKT» IS A PROGRAMMER DEFINED LABEL, THIS PROCEDURE GENERATES THE 
THREE WORD PACKET REQUIRED FOR REFERENCING THE CONSOLE HANDLER, 

U.4.3. STATUS CODES 

CONTROL IS RETURNED TO A USER WITH STATUS s AS SOON AS THE 
IMAGE IS SAVED FOR A TYPE ONLY REQUEST, FOR A TYPE AND READ 
REQUEST* THE USER IS FORCED TO A WAIT CONDITION, THE STATUS W&LL 
BE SET TO 00 AND THE WAIT REMOVED WHEN THE INPUT HAS BEEN 
RECEIVED, 

' EACH REQUEST SUBMITTED TO THE CONSOLE SECTION IS VALIDATED FOR 
LEGAL PACKET DEFINITION, ANY ERROR WHICH IS DETECTED IN THIS 
DEFINITION WILL TERMINATE THE REQUESTING PROGRAM, OR RETURN 
CONTROL TO THE SPECIFIED ERROR TERMINATION ACTIVITY, THE ERROR 
CODE IS STORED IN THE FIRST WORD OF THE PACKET (»S* FIELD)* AND IN 
THE FIRST WORD OF THE TERMINATION ACTIVITY. FOR CONSOLE ERRORS* 
SI OF THE ERROR STATUS WORD IS SET TO 00, UNLESS THE USER SETS 
ERROR RECOVERY MODE* THE ONLY VALUE OF THE STATUS HE WILL SEE IS 
ZERO, ALL OTHERS CAUSE IMMEDIATE TERMINATION OF THE PROGRAM. 
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OCTAL 

CODE DEFINITION 



20 THE ADDRESS SPECIFIED IN REGISTER A0 IS NOT WITHIN THE 
PROGRAM LIMITS, OR DEFINES A PACKET SPLIT BETWEEN THE 
INSTRUCTION AND DATA BANKS OF THE PROGRAM, 

22 THE I/O ACCESS WORD OF THE »TYPE» BUFFER IS WHOLLY OR IN 
PART OUTSIDE OF THE PROGRAM AREA, OR SPLIT BETWEEN THE 
INSTRUCTION AND DATA BANK OF THE PROGRAM. 

23 THE I/O ACCESS WORD OF THE fREAD' BUFFER IS WHOLLY OR IN 
PART OUTSIDE OF THE PROGRAM AREA, OR SPLIT BETWEEN THE 
INSTRUCTION AND DATA BANK OF THE PROGRAM. 

2^ THE MESSAGE CHARACTER COUNT FOR tTYPE» OPERATION EXCEEDS 
132 CHARACTERS, 

25 THE INCOMING MESSAGE CHARACTER COUNT FQR A »TYPE AND 
READt OPERATION EXCEEDS 50 CHARACTERS. 
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12. FILE CONTROL SYSTEM 



12.1. FILE SUPERVISION 



THE FILE SUPERVISOR ROUTINES EXERCISE CENTRALIZED CONTROL OVER 
OPERATIONS ON ALL FILES WITHIN THE SYSTEM. DEPENDING UPON THE 
USAGE f THESE ROUTINES ARE LOCATED BOTH AS PART OF THE RESIDENT AND 
AS AUXILIARY ROUTINES STORED ON MAGNETIC DRUM. THE PRIMARY 
FUNCTIONS PERFORMED BY THE FILE SUPERVISOR CONSIST OFS 

1, MAINTAINING A DIRECTORY OF BOTH CATALOGUED PERMANENT FILES 
AND RUN TEMPORARY FILES. 

2, CONTROL ALLOCATION OF MASS STORAGE SPACE AS NEW FILES ARE 
ASSIGNED AND EXISTIN6 FILES ARE EXPANDED, 

3, PROVIDE AN INTERFACE BETWEEN THE WORKER PROGRAM AND THE 
MASS STORAGE DEVICE HANDLERS TO MAINTAIN THE ABSOLUTE 
ADDRESSES OF THE VARIOUS GRANULES OF EACH FILE. 

4, INHIBIT ACCESS TO PARTICULAR AREAS OF MASS STORAGE FILES 
OR ASSIGNMENT OF MASS STORAGE FILES BY ALL RUNS CURRENTLY 
EXECUTING EXCEPT FOR THE RUN TO WHICH THE AREA OR FILE 

IS ASSIGNED EXCLUSIVELY! 

5, PROVIDE A MEANS WHEREBY WORKER PROGRAMS CAN DETERMINE THE 
CURRENT ASSIGNMENT GIVEN TO A FILE NAME AND THE VARIOUS 
FIELDS OF THE MASTER OlRECTORY ITEM. 



12.2. FILE ORGANIZATION 



12,2. 1. MASTER DIRECTORY 

FOR EACH FILE KNOWN TO THE SYSTEM* OTHER THAN TEMPORARY FILES* AN 
ENTRY CONTAINING THE IDENTIFICATION AND CHARACTERISTICS OF THE 
FILE IS MAINTAINED BY THE SYSTEM IN A MASTER DIRECTORY OF FILES, 
THE PROCESS OF ENTERING A FILE INTO THE MASTER DIRECTORY IS 
REFERRED TO AS CATALOGUING AND IS EFFECTED BY THE ASG CONTROL 
STATEMENT OPTIONS. BY USE OF THE MASTER DIRECTORY THE SYSTEM 
REMAINS COGNIZANT OF THE USAGE OF MASS STORAGE AND MAGNETIC TAPES. 

AN ENTRY EXISTS IN THE MASTER DIRECTORY CORRESPONDING TO EACH 
CATALOGUED FILE. THE INFORMATION CONTAINED IN EACH ENTRY INCLUDES 

THE following: 
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1, EXTERNAL NAME OF THE FILE INCLUDING QUALIFIERS. 

2, PROJECT IDENTITY FROM THE RUN CONTROL STATEMENT* 
ACCOUNT NUMBER FROM THE RUN CONTROL STATEMENT, 
DATE AT WHICH THE FILE WAS CATALOGUED. 
ACTIVITY OF THE FILE (INCLUDING DATE OF LAST REFERENCE), 

6. USAGE AUTHORIZATION, 

7, RECORDING MODE IF TAPE, 
GRANULARITY AND NUMBER OF GRANULES ASSIGNED IF MASS 
STORAGE. 

NUMBER OF REELS OF TAPE AND TAPE REEL NUMBERS IF A TAPE 
FILE. 

10 .LINKAGE TO THE VARIOUS GRANULES IF A MASS STORAGE FILE, 
11,F-CYCLE- ABSOLUTE AND RELATIVE, 



3. 

5. 



8. 
9. 



THE EXTERNAL NAME AND QUALIFIERS ARE THOSE SPECIFIED ON THE 
ASG CONTROL STATEMENT, EACH OF THESE FIELDS ARE TWO WORDS IN 
LENGTH. IF NO QUALIFIER IS GIVEN ON THE ASG STATEMENT, THEN THE 
PROJECT IDENTITY FROM THE RUN STATEMENT IS USED AS A QUALIFIER AND 
ONLY THOSE RUNS WITH THE SAME PROJECT IDENTITY CAN HAVE THIS FILE 
ASSIGNED, HENCE THE EXTERNAL NAME AND QUALIFIER MUST BE UNIQUE 
ACROSS THE SYSTEM AND CAN BE ASSIGNED TO ANY RUN (IF NO USAGE LOCK 
EXISTS) , BUT IF NO QUALIFIER EXISTS THE EXTERNAL NAME DOES NOT 
HAVE TO BE UNIQUE ACROSS THE SYSTEM BUT ONLY WITHIN THE PROJECT, 

THE ACTIVITY OF THE FILE IS MAINTAINED TO DETERMINE WHICH FILES 
TO ROLLOUT TO MAGNETIC TAPE IF MASS STORAGE IS NEARING THE 
OVERFLOW STATE. 

THE MASTER DIRECTORY SHOWS THE RECORDING MODE IN EFFECT AT THE 
TIME A MAGNETIC TAPE IS ASSIGNED. THIS INCLUDES DENSITY, PARITY* 
AND NOISE CONSTANT, IF THE MODES ARE CHANGED WHILE CREATING THE 
FILE THE WORKER PROGRAM MUST MAKE NOTE OF THIS OCCURRENCE, IF 
MAGNETIC TAPE FILES ARE CATALOGUED WHICH WERE CREATED OUTSIDE OF 
THE SYSTEM OR WHICH HAD BEEN WRITTEN AND CATALOGUED IN SEPARATE 
RUNS, THE RECORDING MOpE MUST BE ENTERED AS PARAMETERS AT THE TIME 
OF CATALOGUING IF OTHER THAN THE SYSTEM STANDARD, WHEN A 
CATALOGUED MAGNETIC TAPE FILE IS ASSIGNED TO A RUN* THE RECORDING 
MODES ARE SET TO THE CONDITIONS SAVED IN THE DIRECTORY, 

THE TAPE REEL NUMBERS ARE OBTAINED FROM THE OPERATOR RESPONSE 
TO THE MOUNT MESSAGES AND ARE INSERTED INTO SUBSEQUENT MOUNT 
MESSAGES WHEN CATALOGUED FILES ARE ASSIGNED (SEE TAPE SWAPPING IN 
CHAPTER 10), 

12,2,2, MASS STORAGE ALLOCATION 

12,2,2,1, GENERAL 

THE TERM 'MASS STORAGE' IS TAKEN TO MEAN ALL TYPES OF MAGNETIC 
DRUM (FH *32f FH 880* AND FASTRAND), MASS STORAGE IS ALLOCATED 
BY THE 1108 EXEC IN THREE BASIC TYPES: 
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1. A FIXED-LENGTH AREA FOR THE SYSTEMS RESIDENCE, 

2. A CONTIGUOUS FH432 OR FH880 AREA FOR PROGRAMS, 

3. FASTRAND FORMAT FOR BOTH WORKER PROGRAMS AND THE SYSTEM 
USAGE, 

THE FIXED LENGTH AREA OF MASS STORAGE USED BY THE SYSTEM IS 
ALLOCATED AT SYSTEM GENERATION TIME AND REMAINS FIXED IN SIZE AND 
LOCATION DURING OPERATION, THIS AREA IS LOADED WITH A COPY OF THE 
EXECUTIVE INCLUDING THE SYMBIONTS* AN AREA FOR STORING EXECUTIVE 
TABLES * AND A COPY OF THE PROCESSORS f THE NORMAL MODE CONSISTS 
OF ALLOCATING A CONTIGUOUS AREA OF THE FASTEST DRUM TYPE IN THE 
SYSTEM TO CONTAIN THESE COMPONENTS, AT SYSTEM GENERATION TIME 
THIS MODE CAN BE INFLUENCED BY THE »SYSTEM» STATEMENT TO MOVE THE 
SYSTEM »S RESIDENCE TO A SLOWER SPEED DRUM (SEE SYSTEM GENERATION 
STATEMENTS - SYSTEM RESIDENCE), 

THE 'DIVIDEt GENERATION STATEMENT CAN BE USED AT SYSTEM 
GENERATION TIME TO SPECIFY ONE OR MORE AREAS OF FH432 AND FH860 
MAGNETIC DRUM WHICH IS TO BE ASSIGNED TO RUNS AS FIXED-LENGTH 
CONTIGUOUS AREAS (SEE SYSTEM GENERATION STATEMENTS - DIVIDE DRUM), 
THESE AREAS ARE INTENOED FOR THE SPECIAL CASES WHERE WORKER 
PROGRAMS NEED DIRECT USAGE OF HIGH SPEED MASS STORAGE AS A SCRATCH 
PAD WITHOUT ITEM HANDLING SUPPORT* AND AS SUCH IS EXPECTED TO BE A 
SMALL PERCENTAGE OF THE AVAILABLE AREA, THIS AREA IS STRICTLY 
SCRATCHING AREA AND IS NOT CATALOGUED IN THE MASTER DIRECTORY. 
THE «DIVIDE» SYSTEMS GENERATION PARAMETER IS EXPRESSED AS A 
CHANNEL* AND UNIT NUMBER AND NUMBER OF LOCATIONS, THIS ASSIGNMENT 
IS MADE AT THE FIRST AVAILABLE LOCATIONS ON THE UNIT (LOCATION 
ZERO IF EXEC IS NOT ON THE SAME UNIT) AND EXTENDS AS FAR AS 
NECESSARY TO SATISFY THE REQUIREMENT INCLUDING ONTO THE NEXT DRUM 
UNIT OF A CHANNEL IF REQUIRED, ONLY ONE AREA CAN BE SpECJFlED FOR 
EACH UNIT IN THE CONFIGURATION, 

AFTER SATISFYING THE TWO REQUIREMENTS DISCUSSED ABOVE* THE 
REMAINDER OF MASS STORAGE IS TREATED AS FASTRAND FORMAT AND IS 
ALLOCATED IN GRANULES OF tTRACKSt AND ^POSITIONS*, A TRACK IS 
DEFINED AS 64 ADDRESSABLE AREAS OF 28 WORDS EACH OR 1792 WORDS OF 
STORAGE, A POSITION IS 64 TRACKS (4096 ADDRESSABLE AREAS OR 
1X4,688 WORDS), AS AN EXTENSION TO THE MASTER DIRECTORY* THE 
EXECUTIVE MAINTAINS A TABLE LOCATING THE VARIOUS GRANULES WHICH 
ARE ALLOCATED TO A GIVEN FILE NAME, THIS TABLE IS STORED IN 
SECTOR SIZE AREAS OF FASTRAND AND ARE USED BY THE DEVICE HANDLERS 
TO CONVERT THE RELATIVE LOCATION FURNISHED IN THE REQUEST TO 
ABSOLUTE HARDWARE LOCATIONS I.E, A REQUEST TO READ AT ADDRESS 128 
OF A FILE WITH A TRACK GRANULARITY WOULD REFER TO THE SECOND 
SECTOR OF THE THIRD TRACK ASSIGNED TO THE FILE, THIS REFERENCE 
TABLE ALLOWS VOIDS AND OVERLAPPING VARIOUS TYPES OF MASS STORAGE 
WITH A FILE, 
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WHEN A MASS STORAGE FILE IS INITIALLY ASSIGNED' ONLY THE NUMBER 
OF GRANULES REQUESTED IN THE ASG STATEMENT ARE ALLOCATEDt AFTER 
THAT ONLY THOSE GRANULES NECESSARY TO SERVICE A GIVEN REQUEST ARE 
AUTOMATICALLY ASSIGNED I.E. IF THE INITIAL REQUEST WAS THREE 
TRACKS AND A ONE TRACK WRITE WAS REQUESTED STARTING AT RELATIVE 
ADDRESS 256, THE RESULT WOULD BE AN ASSIGNMENT FOR TRACKS 1>2,3» 
AND 5 BUT NOT *f. UNTIL SUCH TIME AS A REFERENCE TO SOME RELATIVE 
ADDRESS FROM 192 TO 255 IS MADEt 

THE HARDWARE WRITE LOCKOUT FEATURE OF FASTRAND-II IS SUPPORTED 
BY THE 'RESERVE' SYSTEM GENERATION PARAMETER. THIS ALLOWS 
ASSIGNING AN ABSOLUTE AREA OF FASTRAND TO A SPECIFIED FILE NAME 
AND CATALOGUING THE FILE In THE MASTER DIRECTORY (SEE SYSTEM 
GENERATION STATEMENTS - RESERVE MASS STORAGE). A PROGRAM CAN THEN 
WRITE THE DESIRED INFORMATION INTO THIS FILE AFTER WHICH THE 
LOCKOUT SWITCH CAN BE SET. EXEC MAINTAINS NO KNOWLEDGE OF THE 
EXISTENCE OF THESE SWITCHES. THE 'RESERVE' STATEMENT SPECIFIES A 
CHANNEL AND UNIT NUMBERt AN ADDRESS* AND THE NUMBER OF GRANULES. 
IT IS NECESSARY THAT RESERVES ON A PARTICULAR UNIT START AT 
ADDRESS ZERO AnD ARE CONTIGUOUS FOR ALL FILES INVOLVED. THE FINAL 
TRACK OF EACH MASS STORAGE UNIT WHICH HAS ANY PART DECLARED AS 
FASTRAND FORMAT IS USED AS THE START OF THE MASTER DIRECTORY FOR 
THE GIVEN UNIT AND HENCE CAN NOT BE INCLUDED WITHIN A 'RESERVE' 
STATEMENT. 

12.2.2.2. SPACE AVAILABILITY CONTROL 

THE FILE SUPERVISION ROUTINES AUTOMATICALLY AFFECT THE ASSIGNMENT 
OF ADDITIONAL INCREMENTS OF MASS STORAGE SPACE AS REQUIRED TO 
SATISFY THE NEEDS OF THE WORKER PROGRAMS, THE SPACE AVAILABILITY 
FUNCTION ALSO HANDLES RELEASE OF GRANULES TO THE AVAILABLE STATUS. 
RELEASE OF ANY PART OF A GRANULE WILL CAUSE THE RELEASE OF THE 
ENTIRE AREA, 

SINCE FILES CAN BE RELEASED A GRANULE AT A TIME* IT IS POSSIBLE 
TO END UP WITH A VACUOUS FILE CATALOGUED IN THE SYSTEM WITH A 
MASTER DIRECTORY ITEM AND NO ALLOCATED SPACE. 

12.2.2.3. MASS STORAGE UNIT AVAILABILITY CONTROL 

IN ADDITION TO THE 'D' RESPONSE TO AN I/O ERROR MESSAGE, TWO 
UNSOLICITED MESSAGES ARE AVAILABLE TO CONTROL MASS STORAGE UNI? 
AVAILABILITY. THESE ARE: 

DN C/U 
UP C/U A 

WHERE THE DOWN MESSAGE 'DNf CAUSES THE UNIT TO BE REMOVED FROM THE 
ON-LINE POOL OF DEVICES AND THE UP MESSAGE tUP» PLACES THE DEVICE 
BACK INTO THE ON-LINE POOL. 
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ANY I/O REFERENCES TO A DOWNED UNIT CAUSES A UNIQUE STATUS 
CODE TO BE RETURNED IN THE REQUEST PACKET* LOOKUP FEATURES FOR 
PERMANENT FILES CATALOGED ON THE DOWNED UNIT REMAIN INTACT AND 
HENCE CAN BE RETRIEVED WHEN THE UNIT IS BROUGHT BACK UP PROVIDING 
THE »A» FIELD IS NOT SPECIFIED, IF THE LETTER A IS SPECIFIED ALL 
OF THE MASS STORAGE UNIT IS ENTERED INTO THE AVAILABLE POOL. 

WHEN THE UP UNSOLICITED MESSAGE IS USED WITHOUT THE A FIELD 
SPECIFIED! THE SYSTEM WILL ATTEMPT TO RESTORE THE FASTRAND FORMAT 
SECTION^ IF ANY! TO THE CONDITION PRIOR TO BEING DECLARED DOWN, 
ANY DRUM FORMAT SECTION ALWAYS REVERTS TO THE AVAILABLE POOL, 
DURING THE COURSE OF RECOVERY! OCCURRENCE OF A FORMAT ERROR AS A 
RESULT OF DESTRUCTION WHILE OFF-LINE CAUSES THE MESSAGE: 

FORMAT ERR tFILE NAME» »ACCT NO» 

TO BE DISPLAYED ON THE CONSOLE! TO WHICH THE RESPONSE P FOR PURGE 
OR X FOR ABORT MAY BE GIVEN AS A VALID RESPONSE. THE P RESPONSE 
CAUSES THE SINGLE FILE TO BE PURGED FROM MASS STORAGE! AND THE X 
RESPONSE CAUSES THE UP OPERATION TO BE RESTARTED WITHOUT ANY 
RECOVERY, IT IS IMPORTANT TO NOTE THAT DURING RECOVERY! 
VALIDATION OF INFORMATION READ FROM THE UNIT COMING UP IS 
NECESSARILY RESTRICTED TO THE DIRECTORY FOR THE UNIT AND HENCE 
COMPLETE ASSURANCE OF THE VALIDITY OF INFORMATION WITHIN THE FILES 
RECOVERED CAN NOT BE GUARANTEED. ALSO, THE ALLOCATION TABLES £OR 
FILES OPEN AT THE TIME THE UNIT GOES DOWN MAY NOT REFLECT THE 
CORRECT AREA ASSIGNMENTS AS CHANGES ARE ACCUMULATED IN CORE FOR 
THE OPEN FILES (THE UP FUNCTION INSURES NO CONFLICT FOR SPACE), 

IF THE A FIELD IS NOT SPECIFIED! AT COMPLETION OF 
RE-ESTABLISHMENT OF ALL FILES A LISTING OF THE DIRECTORY FOR THE 
GIVEN UNIT IS PRINTED. OPEN FILES WITH NO CONFLICTS FOR SPACE ARE 
FLAGGED IN THE LISTING, 

12.2.2.4, ROLLOUT OF FILES TO MAGNETIC TAPE 

DEPENDING UPON THE AMOUNT OF AVAILABLE FASTRAND FORMAT MASS 
STORAGE! THE DEGREE OF USAGE GIVEN TO CATALOGUING FILES ON MASS 
STORAGE! AND THE MANNER IN WHICH FASTRAND FILES ARE ASSIGNED! 
THERE MAY BE OCCURRENCES DURING NORMAL OPERATION WHEN IT IS 
NECESSARY TO OBTAIN ADDITIONAL SPACE ON FASTRAND BY ROLLING OUT 
PERMANENT FILES TO MAGNETIC TAPE, THIS FEATURE IS PROVIDED 
AUTOMATICALLY BY THE EXECUTIVE. THE POINTS AT WHICH ROLLOUT 1$ 
TURNED ON AND OFF ARE EXPRESSED AS SYSTEM GENERATION PARAMETERS 
(SEE SYSTEM GENERATION STATEMENTS - ROLLOUT CONTROL POINTS). THE 
SYSTEM STANDARD FOR THESE PARAMETERS ARE SET SUCH THAT ROLLOUT 
STARTS WHEN THE AMOUNT OF AVAILABLE FASTRAND DROPS TO 6 POSITIONS 
(384 TRACKS) PLUS X POSITION FOR EACH FASTRAND UNIT OVER ONE AND 
ROLLS OUT FILES UNTIL THE AMOUNT OF AVAILABLE AREA HAS BEEN 
INCREASED BY 3 POSITIONS. 
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ROLLOUT TO MAGNETIC TAPE WILL OCCUR WHEN: 

1. INSUFFICIENT UNUSED AREA EXISTS TO EXPAND A FILE 
DYNAMICALLY AFTER THE INITIAL REQUIREMENT HAS BEEN 
ASSIGNED BUT SUFFICIENT AREA EXISTS IN THE UNUSED PLUS 
PERMANENT AREA, THIS CONDITION WILL NOT OCCUR IF THE 
INITIAL REQUIREMENT ON THE ASG CARD IS LARGE ENOUGH, 

2. AN ATTEMPT IS BEING MADE TO ASSIGN FACILITIES TO A RUN 
WHICH HAS A TOTAL FASTRAND REQUIREMENT GREATER THAN THE 
ROLLOUT START POINT AND THE LENGTH OF THE AREA REQUIRED 
PLUS THE TOTAL AREA ASSIGNED TO NONASSIGNED CATALOGUED 
FILES IS GREATER THAN THE TOTAL FASTRAND SPACE WITHIN 
THE CONFIGURATION* FOR THIS CASE ROLLOUT CONTINUES 
UNTIL THE PARTICULAR REQUIREMENT CAN BE SATISFIED. 

3. AN ATTEMPT HAS BEEN MADE TO ASSIGN DIRECTORY SPACE 

ON A UNIT WHICH IS COMPLETELY ASSIGNED, FOR THIS CASE 
ONLY A SINGLE FILE IS ROLLED OUT FROM THE UNIT 
OF CONCERN, 

THE ROLLOUT ROUTINE UTILIZES THE FILE ACTIVITY AND DATE OF 
CATALOGUING TO DETERMINE WHICH FILES ARE TO BE TRANSPOSED AT A 
GIVEN TIME. FOR THIS DETERMINATION* ALL FILE ACTIVITY WITH A 
FREQUENCY OF LESS THAN ONE REFERENCE PER 48 HOURS ARE CONSIDERED 
EQUAL. FILE SELECTION IS STARTED AT THE HIGHEST PRIORITY FASTRAND 
FORMAT UNITS WITH THE OLDEST FILES ROLLED OUT FIRST. 

THE MAGNETIC TAPE IS LEFT EXTENDED BETWEEN REFERENCES TO ALLOW 
FUTURE TRANSFERS. EACH ROLLED OUT FILE IS MARKED IN THE DIRECTORY 
AS TO THE TAPE NUMBER (OPERATOR RESPONSE TO THE MOUNT MESSAGE) AND 
FILE POSITION ON THE TAPE. 

A REQUEST TO ASSIGN A ROLLED OUT FASTRAND FILE CAUSES THE EXEC 
TO REQUEST MOUNTING OF THE PROPER MAGNETIC TAPE* UNLESS ALREADY 
MOUNTED' AND AUTOMATICALLY RETRIEVING THE FILE BACK TO FASTRAND. 

ONCE THE EXEC ALLOCATES A TAPE UNIT FOR ROLLOUT PURPOSES* THE 
UNIT WILL REMAIN ASSIGNED TO THE EXEC UNTIL ALL FILES HAVE BEEN 
ROLLED BACK TO FASTRAND* 



12. 3, FILE REFERENCING 



12.3.1, FILE CONTROL TABLE GENERAL FORMAT 

FOR EACH EXTERNAL FILE NAME SPECIFIED IN THE ASG STATEMENTS 
THERE MUST EXIST WITHIN THE USER PROGRAMS A FILE CONTROL TABLE FOR 
EACH FILE NAME TO BE REFERENCED, THESE TABLES ARE USED FOR ALL 
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COMMUNICATING BETWEEN THE PROGRAMS AND THE PERIPHERAL FILES* THE 
FILE CONTROL TABLE CONSISTS OF UP TO THREE PARTS DEPENQING UPON 
THE DEGREE OF INTERACTION ASSIGNED TO THE OPERATING SYSTEM, THESE 
PARTS ARE: 

1, A REQUEST PACKET USED TO COMMUNICATE WITH ONE OF THE 
HANDLERS (TAPE OR DRUM* ARBITRARY DEVICE OR 
COMMUNICATIONS HANDLER)* 

2. AN AREA CONTAINING PARAMETERS CONTROLLING THE BLOCK 
BUFFERING PACKAGE* 

3* AN AREA UTILIZED BY THE ITEM HANDLING PACKAGE* 

THE REQUEST PACKET AREA OF THE FILE CONTROL TABLE IS ALWAYS 
REQUIRED* THE VARIOUS FORMATS OF THE PACKETS ARE DEFINED IN 
CHAPTER 10. REGARDLESS OF THE PARTS OF THE PACKET WHICH VARIES 
WITH THE HANDLER INVOLVED* THE FIRST TWO WORDS MUST ALWAYS BE THE 
INTERNAL FILE NAME. ONLY THE PACKET FORMAT FOR TAPE OR MASS 
STORAGE CAN BE USED IF THE BLOCK BUFFERING AND ITEM HANDLING 
SECTIONS ARE TO BE INCLUDED IN THE FILE CONTROL TABLE AND FOR THIS 
CASE THE PACKET LENGTH MUST BE FIXED AT 8 WORDS INCLUDING THE 
TWO-WORD FILE NAME. THE FORMAT OF THE BLOCK BUFFERING AND ITEM 
HANDLING AREAS OF THE FILE CONTROL TABLE ARE DEFINED IN DETAIL IN 
CHAPTER 13. 

IF THE USER PROGRAMS REFERENCE THE HANDLERS DIRECTLY* THEY CAN 
DO SO THROUGH MORE THAN ONE FILE CONTROL TABLE EXCEPT FOR THE 
COMMUNICATIONS MULTIPLEXOR HANDLER WHERE ONLY ONE IS ALLOWED 
BECAUSE OF HANDLER INITIALIZATION DONE BASED UPON PARAMETERS In 
THE TABLE* THE SUGGESTED MODE IS A SINGLE TABLE WITH DYNAMIC 
CHANGES WITHIN THE TABLE BETWEEN REFERENCES. THIS PROMOTES 
EFFICIENT OPERATION IN THE HANDLERS. USE OF THE SAME FILE CONTROL 
TABLE FOR REFERENCING SEVERAL FILES AT THE DEVICE HANDLER LEVEL 
CAN BE ACHIEVED BY REPLACING THE INTERNAL FILE NAME IN THE FIRST 
TWO WORDS OF THE TABLE PROVIDING THE REFERENCES ARE SERIAL WITH A 
WAIT FOR COMPLETION BEFORE MAKING ANY CHANGES TO THE TABLE. 

12.3.2. DIRECTORY ITEM RETRIEVAL 

A LINKAGE TO THE EXECUTIVE IS AVAILABLE TO THE USER TO RETRIEVE 
THE MASTER DIRECTORY ITEM FOR ANY FILE CURRENTLY ASSIGNED TO THE 
REFERENCING RUN. THIS IS ACCOMPLISHED BY THE CALLING SEQUENCE} 

LA AO. PKT ADDR 
ER DITEMS 

THE PACKET ADDRESSED BY THE AO REGISTER CONSISTS OF A TWOWORD 
INTERNAL FILE NAME OF A FILE CURRENTLY ASSIGNED TO THE RUN 
FOLLOWED BY A SINGLE WORD WITH THE ADDRESS OF THE START OF A 28 
WORD AREA. INTO WHICH THE ITEM IS TO BE DUMPEOf IN H2i AND A 
NUMBER IN HI WHICH DENOTES THE SECTION OF THE DIRECTORY ITEM TO 
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DUMP, THE SECTION NUMBER STARTS WITH ZERO FOR THE FIRST SECTOR 
SIZE BLOCK OF THE MASTER DIRECTORY AND IS OF SIGNIFICANCE ONLY IF 
THE FILE HAS A GRANULE NUMBER OF 6 OR MORE OR IS 6 OR MORE REELS 
IN LENGTH, THE SECOND AND SUBSEQUENT DIRECTORY ITEMS CONSIST OF t 
LINK WORD (CHANNEL AND ADDRESS) IN WORDS i AND ZB (PRECEDING AND 
SUBSEQUENT ITEMS RESPECTIVELY) AND 26 WORDS CONTAINING REEL 
NUMBERS OR ABSOLUTE GRANULE LOCATIONS IF AN ASSIGNMENT EXISTS. 
THE FORMAT OF THE MASTER DIRECTORY ITEM IS AS FOLLOWS* THE BLANK 
FIELDS ARE USED FOR SYSTEM INDICATORS ETC; 
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35 


29 




23 17 11 05 


00 


oi su: 


LINK 


TO 


NEXT SECTION OF DIRECTORY ITEM OR ZERO 




02 I 






EXTERNAL NAME 




03 5 






EXTERNAL NAME 




o** : 






QUALIFIER 




05 : 






QUALIFIER 




06 ; 






PROJECT IDENTITY 




07 : 






PROJECT IDENTITY 




08 : 






WRITE KEY 




09 J 






READ KEY 




10 t 






ACCOUNT NUMBER 




ll : 






ACCOUNT NUMBER 





12 
13 



14 



15 
16 



TIME OF CATALOGUING 



TIME OF LAST REFERENCE 



ROLL OUT POSITION 



:number of times assigned 



INITIAL GRANULE CnT:GRANULE SMAXIMUM GRANULE COUNT 



NUMBER OF GRANULES/REELS 



{HIGHEST GRANULE NUMBER 



17 {TAPE MODE SETTINGS 5 MED TYPE tNOlsE CONSTANT VALUE 



18 J READ ONLY: EU 



:number of write asg:number of read as© 



19 :being rel:pub/priv :max f-cyc:rel f-cyc: abs f-cycle 



20 : 



TRACK-MINUTES OF FH «f32 USAGE 



21 : 

22 : 



TRACK-MINUTES OF FH 880 USAGE 
TRACK-MINUTES OF F-II OR FASTRAND USAGE 



23 : 



24 : 



LARGEST ADDRESS REFERENCED 
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25 : LINK WORD FOR FILE CONTROL TABLE IF ANY J 

26 J RUN ID OF ASG IF ASG COUNT=l OR LINK TO EXEC BUFFER AREA ; 



27 
28 



ABSOLUTE LOCATION OF GRANULE 1 OR REEL 1 REEL NUMBER 
ABSOLUTE LOCATION OF GRANULE 2 OR REEL 2 REEL NUMBER 



J 



MOST FIELDS OF THE DIRECTORY ARE SELF EXPLANATORY FROM THE 
ILLUSTRATION EXCEPT FOR THE FOLLOWING. 

1. THE TIME FIELDS ARE RECORDED AS MINUTES SINCE 
MIDNIGHT IN HI* AND MONTH* DAY* YEAR IN S4, S5* AND S6 
RESPECTIVELY, 

2. ROUT TYPE IS THE TAPE TYPE ON WHICH THE FILE IS ROLLED 
OUT AND IS THE SAME AS MED TYPE (SEE BELOW), THIS 
FIELD IS ALWAYS ZERO WHEN THE FILE IS ASSIGNED, 

3. ROLLOUT POSITION IS THE COUNT OF END-OF-FILE MARkS ON 
THE ROLLOUT TAPE PRECEDING THE START OF THE FILE, 

<*, GRANULE IS THE GRANULARITY OF THE FILE (ZERO FOR TAPE* 
1 FOR TRACK AND 2 FOR POSITION), 

5, MED TYPE IS: 01-8C 7-TRACK 

02-6C 7-TRACK 

03-6C HARDWARE TRANSLATE 

G<f-6C HARDWARE TRANSLATE 

05-8C 9-TRACK 

06-6C 9-TRACK 

07-^C 

30-F-II FASTRAND 

31-FASTBAND ON F-II 

32-FASTRAND FORMAT ON FH t*32 

33-FASTRAND FORMAT ON FH 880 

6, THE MODE SETTING IS BY MASTER BIT AS FOLLOWS: 
BIT 18-0=7 CHANNEL FRAMES 

1=9 CHANNEL FRAMES 
BIT 19-1= TRANSLATION MODE SET 
BIT 20 AND 21 

01= LOW DENSITY 
10= MEDIUM DENSITY 
11= HIGH DENSITY 
BIT 22*0= ODD PARITY 
1= EVEN PARITY 

7, THE READ ONLY FIELD IS NOT ZERO IF THE PUBLIC MODE IS SET, 

8, EU IS 77 IF THE FILE CAN NOT BE ASSIGNED EXCLUSIVELY* OR 
IF NOT ASSIGNED WITH EXCLUSIVE USE* 1 IF ASSIGNED 
EXCLUSIVELY* OR 2 IF ANY RUN IS WAITING FOR THE EXCLUSIVELY 
ASSIGNED FILE, 

9, BEING REL IS SET IF ANY RUN HAS FREED THE FILE 
AND THE ASG STATEMENT SHOWED DECATALOGUE, THE 
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decatalogue function is delayed until the ASSIGNMENT 

COUNT IS ZERO* 

10. PUB/PRIV=1 IF THE FILE IS PUBLIC OR =0 IF PRIVATE* 

11. MAX F-CYC IS THE COUNT OF BACKUPS ALLOWED BY 
THE SYSTEM. 

12. REL F-CYC IS THE RELATIVE F-CYCLE OF THE CURRENT ITEM* A 
NEGATIVE RELATIVE NUMBER IS INDICATED BY BIT 17 SET* 

13* IF THE FILE IS ROLLED OUT. THE ROLLOUT REEL NUMBER IF 
MAINTAINED IN THE LOCATION OF GRANULE 1 WORD* 

12.3.3. FILE ASSIGNMENT DETERMINATION 

FILE SUPERVISION PROVIDES A LINKAGE FOR THE USER TO DETERMINE 
THE EQUIPMENT DESCRIPTION ASSOCIATED WITH A PARTICULAR FILE NAME. 
THE LINKAGE IS: 

LA AO.PKT ADDR 
ER FACILS 

WHERE THE AO REGISTER IS LOADED WITH AN ADDRESS OF A 9-WORD PACKET 
WITH THE FIRST TWO WORDS CONTAINING THE INTERNAL NAME FOR WHICH 
THE ASSOCIATION IS REQUESTED. THE FACILS ROUTINE FILLS IN THE 
REMAINING FIELDS OF THE PACKET AS OUTLINED BELOW. THE LAST THREE 
WORDS ARE DEVICE DEPENDENT AS SHOWN BELOW. 



35 



29 



23 



17 



00 



1 : 




INTERNAL NAME 




2 : 




INTERNAL NAME 




3 : 




EXTERNAL NAME 




** : 




EXTERNAL NAME 




5 : 




QUALIFIER 




6 : 




QUALIFIER 




7 :equip 


: DEVICF 


DFPENDENTjREL F-CYC; 


ABS f-cycle : 


8 s 




DEVICE DEPENDENT 




9 : 




DEVICE DEPENDENT 





EQUIP = 00-NO ASSIGNMENT FOR INTERNAL NAME 
= 01-8C TAPE 7-TRACK FORMAT 
= 02-6C TAPE 7^TRACK FORMAT 
= 05-8C TAPE 9-TRACK FORMAT 
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= 06»6C TAPE 9-TRACK FORMAT 

= 07-4C TAPE 

= 16 3A TAPE 

= 17 2A TAPE 

s 20*FH 432 DRUM FORMAT 

= 21-FH 880 DRUM FORMAT 

= 30-F-II FASTRAND 

s 31-FASTBAND ON F-H FASTRAND 

= 32-FASTRAND FORMAT ON FH 432 

= 33*FASTRAND FORMAT ON FH 880 

= 40-CARD READER 

z 41-CARD PUNCH 

= 42-PAPER TAPE READER 

= 43-PAPER TAPE PUNCH 

5 44-HIGH SPEED PRINTER 

= 50-1004 

= 70-CTS 

= 71-WTS 

= 72-CTMC 

THE REL F-CYC IS THE RELATIVE F-CYCLE WHERE NEGATIVE NUMBERS ARE 
INDICATED BY A ONE BIT IN POSITION 17. 

THE FORMAT OF THE LAST 3 WORDS FOR FASTRAND IS? 



7 5 


EQUIP jEU-R/W ; 6RAN JREL F-CYC; ABS F-CYCLE 


• 
• 


8 ? 


ASG OPTIONS 


J 


9 : 


INITIAL GRANULE COUNT : MAXIMUM GRANULE COUNT 


• 



WHERE 

EU-RW=1 IN BIT 29 IF EXCLUSIVELY ASSIGNED 

=1 IN BIT 26 IF READING IS INHIBITED 

=1 IN BIT 25 IF WRITING IS INHIBITED 
GRAN =0 IF GRANULARITY IS TRACK 

=1 IF GRANULARITY IS POSITION 
ASG OPTIONS IN MASTER BIT NOTATION WITH BIT 25 SET FOR A, 
BIT 24 FOR B OPTION, ETC. 

THE LAST 3 WORDS FOR TAPE IS; 



7 l EQUIP J R/W ;UNIT CNT :REL F-CYC: ABS F-CYCLE 



8 



ASG OPTIONS 

MODE SETTINGS 



9 l 



NOISE CONSTANT 
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WHERE • 

R/W*IS AS FOR FASTRAND 

UNIT CNT-IS THE NUMBER OF UNITS FOR ASSIGNMENT (1 OR 2) 
NOISE CONSTANT-CHARACTER COUNT FROM ASG STATEMENT 
MODE SETTIN6-Bim=0-ODD PARITY 

=1-EVEN PARITY 
BlTSl3-12=01 LOW DENSITY 

10-MEDIUM DENSITY 
11-HIGH DENSITY 
BITS U-iO=00-NO TRANSLATION 

=10 HARDWARE TRANSLATION 
=01 SOFTWARE TRANSLATION 

THE DRUM FORMAT IS; 



7 ; 


EQUIP 


: 




:rel f-cycj abs f-cycle ; 


8 5 








ASG OPTIONS 


9 : 






• 
• 


AREA LENGTH ; 



FOR OTHER TYPES OF EQUIPMENT THE DEVICE DEPENDENT FIELDS ARE 
SET TO ZERO, 

12.3, <+• MAGNETIC TAPE LOADING 

THE FILE SUPERVISOR CONTROLS ALL TAPE MOUNTING AND TAPE 
SWAPPING OPERATION, THIS OPERATION IS REFERENCED BY THE COARSE 
SCHEDULER FOR THE MOUNTING OF THE INITIAL REELS OF A FILE OR BY 
THE USER ROUTINES TO MOUNT SUBSEQUENT REELS, THE TAPE SWAPPING 
ROUTINEf WHICH INITIATES THE ACTION DESCRIBED IN THIS SECTION IS 
DOCUMENTED IN THE EXECUTIVE REQUEST FUNCTIONS CHAPTER^ THE ER 
REFERENCES TO SWAPPING ARE TSWAP$ AND TINTLS. 



THE FILE SUPERVISOR COMMUNICATES WITH THE OPERATOR BY TWO 
MESSAGE FORMATS DEPENDING UPON WHETHER OR NOT AN ANSWER IS 
NECESSARY, THE MESSAGE FORMATS ARE: 



MOUNT CC/UU BLANK FILE NAME 
LOAD CC/UU REEL NO. FILE NAME 



•REEL INDEX 



THE FILE NAME IN BOTH THE MOUNT AND LOAD MESSAGE APPEARS ONLY 
IN THE FIRST MESSAGE FOR THE CURRENT ASSIGNMENT OF THE UNIT, THE 
REEL INDEX IS THE RELATIVE REEL NUMBER AND IS SUPPLIED TO IDENTIFY 
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THE PROPER REEL OF A SCRATCH FILE USED FOR A SECOND PASS AFTER A 
TINTLS REFERENCE, THIS FIELD IS DISPLAYED ONLY IF THE WORD 
♦BLANK* APPEARS IN THE REEL NUMBER FIELD. 

THE MOUNT MESSAGE IS TO BE ANSWERED BY THE OPERATOR BY A KEY-IN 
OF THE REEL NUMBER WHICH Is ENTERED INTO THE DIRECTORY ITEM OF THE 
FILE. THE REEL NUMBER IS LIMITED TO SIX OR LESS CHARACTERS AS 
DEFINED IN THE ASG STATEMENT FORMAT, THE MOUNT MESSAGE IS TYPED 
IF: 

1. THE FILE IS TO BE CATALOGUED (ASG STATEMENT OPTIONS) AND NO 
REEL NUMBERS ARE FURNISHED ON THE ASG STATEMENT, 

Z. THE FILE IS TO BE CATALOGUED AND A SET OF REEL NUMBERS ARE 
ON THE ASG STATEMENT BUT A SWAP IS REQUESTED AND THE SET 
OF REEL NUMBERS GIVEN HAS ALREADY BEEN REQUESTED. 

3. THE FILE IS ALREADY CATALOGUED AND NO REEL NUMBERS ARE 
SPECIFIED ON THE ASG STATEMENT AND THE SET OF NUMBERS 
CATALOGUED HAS ALREADY BEEN REQUESTED OR REEL NUMBERS ARE 
SPECIFIED BUT HAVE ALL ALREADY BEEN REQUESTED, 

THE LOAD MESSAGE IS USED WHENEVER NO RESPONSE IS REQUIRED BY 
THE EXECUTIVE. THIS APPLIES FORJ 

1, CATALOGUED FILES WHERE EITHER NO REEL NUMBERS ARE 
SPECIFIED* IN WHICH CASE THE NUMBERS ARE TAKEN FROM THE 
DIRECTORY IN THE ORDER OF CREATION, OR REEL NUMBERS ARE 
SPECIFIED ON THE ASG STATEMENT IN WHICH CASE THE ORDER IS 
THAT SHOWN ON THE STATEMENT, 

2, THE FILE IS TO BE CATALOGUED AND REEL NUMBERS ARE 
SPECIFIED. 

3, THE FILE IS NOT TO BE CATALOGUED REGARDLESS OF WHETHER OR 
NOT REEL NUMBERS ARE SUPPLIED, 

IF NO REEL NUMBERS ARE SUPPLIED FOR THE SCRATCH FILE THE WORD 
•BLANK* IS ENTERED INTO THE LOAD MESSAGE. 

THE EXECUTIVE ASSUMES ALL UNUSED TAPE UNITS ARE REWOUND WITH 
INTERLOCK UNTIL SUCH TIME AS THE CORRECT TAPE REEL IS MOUNTED AND 
HENCE DOES NOT WAIT FOR OPERATOR INTERVENTION AFTER DISPLAYING A 
MOUNT OR LOAD MESSAGE, THE EXECUTIVE WILL ALLOW AN INTERLOCK TO 
PREVAIL ON THE FIRST REFERENCE AFTER ISSUING THE MESSAGE FOR A 
PERIOD OF TWO MINUTES AT WHICH TIME THE OPERATOR IS AGAIN NOTIFIED 
TO LOAD THE UNIT BY THE MESSAGE; 

SERVICE CC/UU 

THIS CYCLE IS REPEATED UNTIL EITHER THE INTERLOCK IS REMOVED OR 
AN UNSOLICITED MESSAGE AFFECTS THE STATUS OF THE UNIT* 



THE RESPONSE TO THE MOUNT MESSAGE CAN BE DELAYED UNTIL EITHER 
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THE ASSIGNMENT OF THE UNIT CHANGES (FREE OR TERMINATION OF THE 
RUN) OR A SWAP REQUEST AFFECTS THE UNITt 

IF CATALOGUING IS CONDITIONAL (C OPTION) AND THE RUN IS ABORTED 

THE message; 

♦FILE NAME' NOT CAT»0 RELEASE REELS* 
Hit R2, R3,...#RN 

IS DISPLAYED ON THE CONSOLE TO INFORM THE OPERATOR THAT THE REELS 
REQUESTED TO BE MOUNTED ARE TO BE CONSIDERED BLANK REELS, 

IN ORDER TO PROVIDE AN EFFICIENT MEANS OF REOPENING TWO REEfc 
FILES CONTAINED ON TWO UNITS, THE TAPE SWAP FUNCTION DELAYS 
REWINDING OF UNITS AS LONG AS POSSIBLE ACCORDING TO THE FOLLOWING 
ALGORITHMS 

X. IF TWO UNITS AND THE UNIT SWAPPED FROM IS REWOUND WITH 
INTERLOCK PUT OUT THE NEXT REEL MOUNTING MESSAGE 
IMMEDIATELY FOR THAT UNIT. 

2. IF THE UNIT SWAPPING ON TO IS NOT REWOUND WITH INTERLOCK, 
REWIND WITH INTERLOCK AND ISSUE MOUNTING INSTRUCTIONS* 
ALSO FOR THIS CASE, AN ITEM IS PLACED IN THE RUN 

LOG (IF TWO UNITS ARE ASSIGNED) POINTING OUT THE DELAY 
CAUSED BY NOT PREVIOUSLY REWINDING WHEN THREE OR MORE 
REELS ARE INVOLVED. 

3, IF THE UNIT SWAPPING ON TO IS REWOUND WITH INTERLOCK, A 
MOUNT MESSAGE WOULD HAVE ALREADY BEEN ISSUED. 

THE SET OF REELS FOR A TAPE FILE CAN BE REFERENCED FOR A SECOND 
OR SUBSEQUENT PASS ON THE SET BY REINITIALIZING THE TAPE SWAP 
ROUTINE BY THE TINTL$ EXECUTIVE RETURN. THE CALLING SEQUENCE IS; 

L AOrPKT ADDR 
ER TINTLS 

WHERE PKT ADDR LOCATES A THREE WORD PACKET IN THE FORMAT* 

35 00 



01 ; 


INTERNAL FILE NAME 


• 
• 


02 l 


INTERNAL FILE NAME (CONT.) 


• 
• 


03 J STATUS 5 




1 
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THE VALUES IN THE STATUS FIELD ARE: 

Q0~N0RMAL COMPLETIQNt 

01-NO ASSIGNMENT FOR THE GIVEN NAME OR ASSIGNMENT NOT 
MAGNETIC TAPE. 

THE TINTL$ REFERENCE RESETS THE INDEX TO THE SET OF REELS BACK TO 
THE FIRST REEL ACCORDING TO THE FOLLOWING CONDITIONS; 

1. ONE UNIT AND CURRENT INDEX IS ONE* REWIND WITHOUT 
INTERLOCK IF EXTENDED. IF REWOUND WITH INTERLOCK* 
ISSUE THE LOAD MESSAGE REQUESTING THE FIRST REEL 
OF THE SET. 

2. ONE UNIT AND CURRENT REEL INDEX IS NOT ONE. REWIND WITH 
INTERLOCK IF EXTENDED AND ISSUE THE LOAD MESSAGE 

FOR THE FIRST REEL OF THE SET. 

3. TWO UNITS AND CURRENT INDEX IS l f REWIND WITHOUT INTERLOCK 
IF EXTENDED. IF REWOUND WITH INTERLOCK ISSUE LOAD 
INSTRUCTIONS FOR UNIT i. A MOUNT OR LOAD MESSAGE 

IS ALREADY OUTSTANDING FOR UNIT 2. 

*. TWO UNITS AND CURRENT INDEX IS 2. SWITCH UNITS* REWIND 
UNIT 2 WITHOUT INTERLOCK IF EXTENDED. IF UNIT 2 IS 
REWOUND WITH INTERLOCK* ISSUE LOADING INSTRUCTIONS. 
REWIND UNIT I WITHOUT INTERLOCK IF EXTENDED. IF UNIT 1 
IS REWOUND WITH INTERLOCK ISSUE LOADING INSTRUCTIONS, 

5. TWO UNITS AND CURRENT INDEX IS 3, HANDLE UNIT 2 AS IN 
4 ABOVE. REWIND UNIT X WITH INTERLOCK UNLESS ALREADY 
INTERLOCKED AND ISSUE LOADING COMMAND WHETHER 
EXTENDED OR NOT. 

6. TWO UNITS AND CURRENT INDEX IS 4 OR MORE. SWITCH UNITS IF 
THE INDEX IS EVEN. REWIND BOTH UNITS WITH 

INTERLOCK UNLESS ALREADY INTERLOCKED AND ISSUE 
LOADING INSTRUCTIONS FOR BOTH UNITS. 

12.3.5. FILE SECURITY 

WITHIN THE MASTER DIRECTORY THE EXECUTIVE MAINTAINS TWO KEYS 
WHICH MUST BE SPECIFIED ON THE ASG STATEMENT TO GAIN ASSIGNMENT OF 
A CATALOGUED FILE. THE KEY, IF ONE EXISTS* IS INITIALLY OBTAINED 
FROM THE ASG STATEMENT WHICH CAUSED THE FILE TO BE CATALOGUED. 

THE MASTER DIRECTORY CONTAINS A COUNT OF THE NUMBER OF TIMES A 
FILE IS ASSIGNED AND THE TIME OF LAST ASSIGNMENT. THESE FIELDS, 
ALONG WITH THE SYSTEM LOG* ARE AVAILABLE TO THE USER TO MONITOR 
FILE USAGE AND DETECT ANY ENCROACHMENT OF INDIVIDUAL PRIVACY, 
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12.3,6, BUFFER SETUP 

A BUFFER POOL IS A PORTION OF THE USERS CORE STORAGE AREA WHICH 
HAS BEEN MADE AVAILABLE FOR USE AS AN INPUT/OUTPUT AREA FOR ONE OR 
MORE FILES, A POOL CAN CONTAIN ANY DESIRED NUMBER OF BUFFERS, 

THE BUFFER POOL IS CONTROLLED BY A TWO WORD PACKET OF THE 
FOLLOWING FORMAT} 



35 


17 00 


01 : BUFFER SIZE 


: ADDRESS OF CURRENT FIRST BUFF: 


02 J NOT USED 


••LENGTH OF CORE AREA ; 



WORD 1 Hl-SIZE OF EACH BUFFER IN THE POOL, THIS SIZE INCLUDES 
THE AREA TO BE USED FOR DATA PLUS TWO INITIAL CONTROL 
WORDS IN EACH BUFFER. 
H2-L0CATI0N OF THE CURRENT FIRST BUFFER IN THE POOL, AS 
A BUFFER IS REMOVED FROM THE AVAILABLE POOL THIS 
HALF WORD IS UPDATED TO THE NEXT BUFFER IN THE CHAIN. 

WORD 2 Hl-NOT USED 

h2-t0tal length of the core area initially divided into 
buffers, after the spools reference is made word 2 
is no longer referenced, 

the system furnishes two subroutines to control the buffer 
pool, the subroutine to set up the pool is entered through the 
linkage: 

LA AO, PKT ADDR 
ER BPOOL$ 

THE AO REGISTER IS LOADED WITH THE ADDRESS OF THE PACKET 
OUTLINED ABOVE, THIS LINKAGE WILL DIVIDE THE TOTAL AREA AND SET UP 
EACH BUFFER AS FOLLOWS? 



35 



17 



00 



AVAILABLE FOR STATUS ETC. :ADDR OF NEXT BUFFER IN POOL 


• 
• 


:tENGTH OF DATA AREA OF BUFFER? ADDRESS OF DATA AREA 


• 
• 


J DATA AREA OF BUFFER 


: 
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WORD X Hl-NOT USED* AVAILABLE FOR STATUS ETC. 

H2-AD0RESS OF THE START OF THE NEXT BUFFER IN THE POOL 
OR ZERO FOR THE LAST BUFFER IN THE POOL* 

WORD 2 AN I/O ACCESS WORD WITH THE BUFFER SIZE MINUS TWO FOR 

THE INITIAL CONTROL WORDS IN HI AND THE ADDRESS OF WORD 3 
IN H2. 

TO ADD A SUBSEQUENT CORE AREA TO A PREVIOUSLY ESTABLISHED 
BUFFER POOL THE FOLLOWING SEQUENCE IS PROVIDED; 

LA A0, PKT ADDR 
ER BJOINS 

THE TWO-WORD PACKET ADDRESSED BY A0 CONTAINS THE ADDRESS OF THE 
INITIAL CONTROL WORDS (PACKET USED FOR BPOOLS) IN THE FIRST WORD 
AND THE LENGTH AND ADDRESS OF THE SUBSEQUENT AREA IN Hi AN© H2 
RESPECTIVELY OF THE SECOND WORD AS FOLLOWS: 

35 XI 00 

OX ; NOT USED 5 ADDR OF INIT CONTROL PACKET 5 

02 :LENGTH OF ADDITIONAL AREA JAQDRESS OF ADDITIONAL AREA J 

TO REMOVE A BUFFER FROM THE AVAILABLE POOL* THE NORMAL 
PROCEDURE IS TO TAKE THE BUFFER ADDRESSED BY H2 OF THE FIRST 
CONTROL WORD AND REPLACE THIS HALF WORD WITH H2 OF THE FIRST WORD 
OF THE BUFFER REMOVED FROM THE POOL. THIS PROCEDURE MUST BE 
PRECEDED BY A TEST FOR ZERO ON H2 OF THE FIRST CONTROL WORD WHICH 
WOULD INDICATE THAT THE POOL WAS EXHAUSTED. A BUFFER IS RETURNED 
TO THE AVAILABLE POOL BY STORING H2 OF THE FIRST CONTROL WORD INTO 
H2 OF THE FIRST WORD OF THE BUFFER BEING RETURNED AND STORING THE 
ADDRESS OF THE BUFFER IN H2 OF THE FIRST CONTROL WORDt THIS ADDS 
THE BUFFER TO THE BEGINNING OF THE CHAIN. IF MORE THAN ONE 
ACTIVITY IS UTILIZING A SINGLE POOL A TIMING PROBLEM MAY AQISE 
UNLESS INTERRUPTS ARE DISABLED WHILE THE WORDS ARE UPDATED. IF 
THE BUOCK BUFFERING PACKAGE IS USED* THE USER NEED NOT BE 
CONCERNED WITH THE BUFFER CONTROL SCHEME. 

THE ORIGINAL BUFFER POOL CAN ALSO BE CREATED BY A SYSTEM 
PROCEDURE WHICH CAN NEGATE THE NEED FOR BPOOLS IF THE AREA CAN BE 
ALLOTTED AT ASSEMBLY TIME. THE PROCEDURE GENERATES A SINGLE 
INITIAL CONTROL WORD AT THE LINE OF THE PROC FOLLOWED IMMEDIATELY 
BY THE POOL. THE PROCEDURE IS: 

BSGPUL NUMBER OF BUFFERS* BUFFER SIZE 
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X2,3,7t COMMUNICATIONS BUFFER POOLS 

A BUFFER POOL FOR USE WITH THE COMMUNICATIONS HANDLER MAY BE 
ESTABLISHED IN ANY PORTION OF THE USERS CORE STORAGE AREA WHICH 
THE USER MAY ELECT ASIDE AS AN INPUT/OUTPUT AREA, THE SYSTEM 
FURNISHES THREE SUBROUTINES TO CONTROL THE COMMUNICATIONS BUFFER 
POOL. ONE SUBROUTINE IS USED TO ESTABLISH THE POOL* ANOTHER 
SUBROUTINE IS AVAILABLE FOR THE USER TO REMOVE BUFFERS FROM THE 
POOLf AND THE OTHER SUBROUTINE PERMITS THE USER TO RETURN BUFFERS 
TO THE POOL. ALL PERTINENT LINKAGE FOR THE COMMUNICATIONS BUFFER 
POOL IS MAINTAINED BY THE SYSTEM PROVIDED SUBROUTINES EXTERNAL TO 
THE USER»S AREA SO THAT THE LINKAGE IS READILY AVAILABLE FOR USE 
BY THE INTERRUPT PROCESSING ROUTINES, THE AMOUNT OF PARAMETER 
INFORMATION AND ITS STORAGE IN THE USER'S BUFFER AREA IS KEPT AT * 
MINIMUM WHILE STILL MAKING AVAILABLE TO THE USER ALL RELEVANT 
INFORMATION FOR BUFFER PROCESSING. THE FOLLOWING DESCRIBES THE 
POOL MODE FORMAT IN THE USER'S AREA FOR BOTH INPUT AND OUTPUT 
BUFFERS. 
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PAGE: 



01 
02 



35 


23 17 00 


: CHARACTER COUNT 


; STATUS ; ADOR OF NEXT BUFFER IN POOL ; 



i 



DATA AREA OF BUFFER J 

J 
J 



WORD 1 Ti-THE CHARACTER COUNT FOR THIS BUFFER, FOR INPUT BUFFERS 
TO BE PROCESSED BY THE INPUT COMPLETION ROUTINE , THE 
CHARACTER COUNT FOR COMPLETELY FILLED BUFFERS WILL BE 
THE VALUE WHICH IS SPECIFIED BY THE POOL START INFORMA- 
TION IN H2 OF WORD 8 OF THE LT TABLE* FOR PARTIALLY 
FILLED INPUT BUFFERS WHICH MAY RESULT DUE TO EITHER A 
TIME-OUT OR AN EXTERNAL INTERRUPT r THE CHARACTER COUNT 
WILL BE THE NUMBER OF CHARACTERS WHICH WERE IN THE BUF* 
FER AT THE T*ME OF OCCURRENCE OF THE EXTERNAL INTERRUPT 
OR TIME-OUT • FOR OUTPUT THE CHARACTER COUNT REPRESENTS 
THE NUMBER OF CHARACTERS TO BE TRANSMITTED FROM THIS 
BUFFER. THE OUTPUT CHARACTER COUNT CAN BE DYNAMICALLY 
SUPPLIED BY THE USER SO THAT THE USER MAY SPECIFY 
EITHER PARTIALLY OR COMPLETELY FILLED OUTPUT BUFFERS IN 
ANY ORDER, THE MAXIMUM VALUE FOR ANY OUTPUT CHARACTER 
COUNT IS LIMITED BY THE MAXIMUM VALUE ESTABLISHED AT 
SYSTEM GENERATION TIME. IF A MAXIMUM VALUE IS NOT 
SPECIFIED AT SYSTEM GENERATION TIME* IT WILL BE 
ASSUMED THAT NO MAXIMUM OUTPUT CHARACTER COUNT EXISTS. 

S3-THE STATUS CODE FOR THIS BUFFER, THE CODE FOUND HERE 
FOR INPUT WILL BE IDENTICAL TO THOSE DESCRIBED FOR Si 
OF WORD 7 FOR THE LT TABLE, THE CODE FOUND HERE FOR 
OUTPUT WILL BE IDENTICAL TO THOSE DESCRIBED FOR Si OF 
WORD 3 FOR THE LT TABLE, 

H2-THIS VALUE POINTS TO THE NEXT BUFFER IN THE CHAIN OF 
THOSE LINKED TOGETHER, A VALUE OF ZERO IN THIS FIELD 
WILL BE INTERPRETED TO MEAN THE END OF THE CHAIN, 

WORD 2-THE DATA AREA FOR THE INPUT/OUTPUT BUFFER AREA STARTS AT 
THIS WORD. 

THE APPROPRIATE SYSTEM LINKAGE TO ESTABLISH A POOL OF 
INPUT/OUTPUT BUFFERS FOR COMMUNICATIONS USAGE MAY BE ESTABLISHED 
BY THE FOLLOWING; 

LA AOf PKT ADDR 
ER CPOOLS 
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this linkage will divide the total area and set up each 

individual buffer in the format described above* the a0 register 

is loaded with the address of a packet containing the following 
information: 



35 23 


17 


00 


01 : BUFFER SIZE IN CHARACTERS 


5 ADDRESS OF FIRST BUFFER 


• 
• 


02 I NOT USED ; METHOD 


; LENGTH OF AREA TO BE USED 


* 
• 



WORD 1 HX-THXS IS THE NUMBER OF CHARACTERS TO BE USED FOR EACH 

BUFFER AREA TO BE ESTABLISHED, THE VALUE SPECIFIED In 
THIS FIELD SHOULD BE THE OPTIMUM VALUE FOR THE SYSTEMS 
APPLICATION, THE VALUE SPECIFIED MAY BE EITHER AN ODD 
OR AN EVEN NUMBER, BUT IT MUST NOT EXCEED THE MAXIMUM 
COMMUNICATIONS BUFFER LENGTH DEFINED AT SYSTEMS GENER- 
ATION TIME, ONE CORE LOCATION WILL BE ASSIGNED To THE 
INDIVIDUAL BUFFER AREA FOR EACH GROUP OF TWO CHARAC- 
TERS. 

H2-THIS FIELD DESIGNATES THE STARTING CORE ADDRESS OF THE 
AREA TO BE SETUP AS AN INPUT/OUTPUT BUFFER POOL, 

WORD 2 Tl-THIS PORTION IS NOT USED BY ANY OF THE BUFFER POOL 

CONTROL ROUTINES AND IS AVAILABLE TO THE USER FOR ANY 
PURPOSE. 

S3-THIS DEFINES THE METHOD OF POOL BUFFERING FOR WHICH 

THE ESTABLISHED BUFFERS ARE TO BE USED. TWO METHODS OF 
POOL BUFFERING ARE PERMITTED BY THE COMMUNICATIONS 
HANDLER. THE FIRST METHOD IS SIMILAR TO THAT EMPLOYED 
BY THE BLOCK BUFFERING PACKAGE AND WILL BE REFERRED TO 
AS THE OPEN CHAIN METHOD, EACH INDIVIDUAL BUFFER IS 
LINKED TO THE NEXT BUFFER IN THE POOL BY THE VALUE IN 
H2 OF WORD 1 OF EACH BUFFER EXCEPT FOR THE LAST BUFFER 
IN THE CHAIN WHICH HAS A VALUE OF ZERO IN ITS LINK 
FIELD CAUSING THE POOL TO HAVE AN OPEN END HENCE THE 
NAME OPEN CHAIN METHOD. THE SECONO METHOD OF POOL BUF- 
FERING*WILL BE REFERRED TO AS THE CONTINUOUS CHAIN 
METHOD, EACH INDIVIDUAL BUFFER IS LINKED TO THE NEXT 
BUFFER IN THE POOL IN THE SAME MANNER AS EMPLOYEO BY 
THE OPEN CHAIN METHOD EXCEPT FOR THE LAST BUFFER IN 
THE SEQUENCE WHICH IS LINKED BACK TO THE VERY BEGIN- 
NING OF THE POOL THUS FORMING A CONTINUOUS CHAIN HENCE 
ITS NAME. THE OPEN CHAIN METHOD IS THE PREFERRED 
METHOD BECAUSE FOR INPUT EACH BUFFER IS REMOVED FROM 
THE POOL BY THE COMMUNICATIONS HANDLER AS INPUT DATA IS 
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RECEIVED* AND SUCH A BUFFER WILL NOT BE REUSED AGAIN 
UNTIL IT HAS BEEN RETURNED TO THE POOL BY THE USER, 
IN THE USE OF THE CONTINUOUS CHAIN METHOD* AN INDIVID- 
UAL BUFFER IS NEVER REALLY REMOVED FROM THE POOL BUT 
RATHER THE BUFFERS IN THE POOL ARE USED IN A SEQUEN- 
TIALLY CYCLIC MANNER WHICH CAN RESULT IN THE REUSE OF 
A BUFFER BEFORE ALL OF ITS PREVIOUS CONTENTS HAD BEEN 
PROCESSED DUE TO EITHER THE BUFFERS BEING OF AN IN- 
SUFFICIENT SIZE FOR THE APPLICATION OR THE REAL-TIMB 
PROGRAM MAY BE SPENDING EXCESSIVE TIME IN ITS BUFFER 
PROCESSING, PERHAPS THE MOST FREQUENT USE OF THE 
CONTINUOUS CHAIN METHOD WOULD BE TO EMPLOY TWO INDIf 
VIDUAL BUFFERS CHAINED TO EACH OTHER WHEREBY THIY 
WOULD OPERATE IN AN ALTERNATING* TOGGLING MANNERt WHEN 
THE CONTINUOUS CHAIN IS EMPLOYED* THE USER ASSUMES ALL 
RESPONSIBILITY FOR PROCESSING INDIVIDUAL BUFFER CON- 
TENTS IN THE REQUIRED TIME INTERVAL, FOR THE PREFERRED 
OPEN CHAIN METHOD* THE COMMUNICATIONS HANDLER WILL ALL- 
WAYS INSURE THAT NO BUFFER IS REUSED UNTIL SO DIRECTED 
BY THE REAL-TIME PROGRAM, FOR EITHER METHOD THE USBR 
STILL MUST EMPLOY AN OPTIMUM SIZED BUFFER FOR THE AM- 
PLICATION, THE CODE IN S3 USED TO SPECIFY THE BUFFER- 
ING METHOD DESIRED IS OF THE FORM 1*1*4 WHERE THE UfrPER 
BIT IS A ONE IF REVERSE BUFFERING IS DESIRED, THE 
LOWER 4 BITS WILL SPECIFY USE OF THE OPEN CHAIN METHOD 
IF THEY ARE ZERO, ANY NON-ZERO VALUE WILL BE USED AS 
THE NUMBER PLUS ONE OF INDIVIDUAL BUFFERS TO BE LINKED 
IN A CONTINUOUS MANNER, THUS A VALUE OF ONE WOULD 
SPECIFY TWO INDIVIDUAL BUFFERS LINKED TO EACH OTHER TO 
OPERATE IN THE ALTERNATING MANNER DESCRIBED PREVIOUSLY* 
A VALUE OF TWO WOULD SPECIFY THREE INDIVIDUAL BUFFERS 
TO BE LINKED TOGETHER* ETC, THE REMAINING BIT IS NOT 
USED. 

H2-THIS FIELD SPECIFIES THE LENGTH OF THE CORE AREA TO BE 
USED FOR THE POOL, THE SETUP ROUTINE WILL CONTINUE TO 
ESTABLISH INDIVIDUAL BUFFERS OF THE SPECIFIED SIZE IN 
THE DESIRED METHOD UNTIL THIS LENGTH VALUE IS EX- 
HAUSTED, 

THE RETURN FROM ER CPOOL$ WILL BE WITH A VALUE IN H2 OF Ao 
WHICH THE USER IS EXPECTED TO PLACE IN EVERY LT TABLE WHICH IS TO 
SHARE THE POOL JUST ESTABLISHED. IF THE POOL IS TO BE USED FOB 
OUTPUT* THAT VALUE IS pLACEQ IN H2 OF WORD ** OF THE LT TABLE, IF 
THE POOL IS TO BE USED FOR INPUT* THAT VALUE IS PLACED IN H2 OF 
WORD 8 OF THE LT TABLE. A POOL MAY BE USED FOR BOTH INPUT AND 
OUTPUT BY PLACING THE VALUE IN H2 OF AO AT BOTH WORD <* AND WORD 8 
OF LT TABLES, IT MUST BE UNDERSTOOD THAT THE VALUE RETURNED IN H2 
OF AO IS AN EXECUTIVE LINKING VALUE AND AS SUCH HAS NO USER 
RELATIONSHIP TO ANY OF THE BUFFERS IN THE POOL JUST ESTABLISHED 
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AND CONSEQUENTLY IS MEANINGLESS TO THE REAL*TIME PROGRAM. 

WITH THE CLOSED CHAIN METHOD NO BUFFER IS EVER REMOVED FROM THE 
POOL SO ALL OF THE FOLLOWING DISCUSSION ON COMMUNICATIONS BUFFER 
POOL CONTROL IS IRRELEVANT AS IT IS USED ONLY WHEN THE OPEN CHjKlN 
METHOD IS EMPLOYED • IF ANY NUMBER OF BUFFERS IS TO BE REMOVED 
FROM THE POOL FOR A USE SUCH AS FUTURE OUTPUT t THE REMOVAL MAY BE 
ACCOMPLISHED BY THE FOLLOWING: 

ER CGET$ 

THE AO REGISTER IS TO CONTAIN THE FOLLOWING INFORMATION! 

35 17 00 

: NUMBER TO BE REMOVED ; EXEC LINKING VALUE FOR POOL 5 

Hi OF AO DEFINES THE NUMBER OF INDIVIDUAL BUFFERS WHICH ARE TO 
BE REMOVED FROM THE POOL, H2 OF AO MUST CONTAIN THE EXECUTIVE 
LINKING VALUE FOR THE POOL FROM WHICH BUFFERS ARE TO BE REMOVED, 
THE RETURN OF CONTROL FROM ER CGET$ WILL BE WITH INFORMATION IN 
AO, HI OF AO WILL BE THE ACTUAL NUMBER OF BUFFERS WHICH WERE 
ACTUALLY REMOVED FROM THE SPECIFIED POOL, THIS VALUE WILL 
NORMALLY BE THE NUMBER OF BUFFERS REQUESTED UNLESS LESS THAN THAT 
SPECIFIED NUMBER EXISTED IN THE POOL AT THE TIME OF THE ER CGETS, 
HZ OF AO WILL BE THE STARTING ADDRESS OF THE BUFFERS REMOVED, 
EACH BUFFER REMOVED WILL BE LINKED TO THE OTHERS IN THE OPEN CHAIN 
MANNER, 

WHEN IT IS DESIRED TO RETURN ANY NUMBER OF BUFFERS TO A PoOLf 
SUCH MAY BE ACCOMPLISHED BY THE FOLLOWING? 

LA AO, PKT ADDR 
ER CADD5 

THE AO REGISTER IS LOADED WITH THE ADDRESS OF A PACKET 
CONTAINING THE FOLLOWING INFORMATION: 



35 


17 00 


01 : NUMBER TO BE ADDED 


; EXEC LINKING VALUE FOR POOL J 


02 5 NOT USED 


I ADDRESS OF FIRST BUFFER 



WORD 1 Hl-THIS FIELD SPECIFIES THE NUMBER OF INDIVIDUAL BUFFERS 
WHICH ARE TO BE RETURNED TO THE POOL, 

H2-THIS FIELD MUST CONTAIN THE EXECUTIVE LINKING VALUE FOR 
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THE PARENT POOL, A BUFFER CAN BE RETURNED TO ONLY THE 
SAME POOL FROM WHICH IT HAO BEEN PREVIOUSLY REMOVED SO 
THAT BUFFER SIZE CONSISTENCY CAN BE MAINTAINED WITHIN 
A POOL, 

WORD 3 Hl-THIS PORTION IS NOT USED BY THE BUFFER POOL CONTROL 

ROUTINE AND IS AVAILABLE TO THE USER FOR ANY PURPOSE, 

H2-THIS FIELD IS TO CONTAIN THE ADDRESS OF THE FIRST BUF- 
FER OF THE GROUP TO BE RETURNED , EACH BUFFER TO BE 
ADDED TO THE POOL IS EXPECTED TO BE LINKED TO THE 
OTHERS IN THE OPEN CHAIN MANNER, 



X2.3.8. EXCLUSIVE USE OF FILES 

THE FILE SUPERVISOR ROUTINES ALLOW ASSIGNMENT OF MASS STORAGE 
FILES TO ANY NUMBER OF RUNS AT ONE TIME PROVIDING THE EXCLUSIVE 
USE OPTION IS NOT EXERCISED ON THE ASG STATEMENT, THIS OPTION 
CAUSES A DELAY IN ASSIGNMENT OF A FILE UNTIL NO OTHER RUN HAS THE 
FILE ASSIGNED f AND INSURES THAT OTHER RUNS ARE DELAYED UNTIL A RUN 
RELEASES ANY NEEDED EXCLUSIVELY ASSIGNED FILES, 

ALL MAGNETIC TAPE FILES ARE EXCLUSIVELY ASSIGNED REGARDLESS OF 
THE PRESENCE OR ABSENCE OF THE OPTION, IF A TAPE FILE IS TO BE 
SHARED, IT MUST BE CATALOGUED UNDER A SECOND NAME WITH THE SAME 
REEL NUMBERS, 

THE READ-AND-LOCK AND UNLOCK FUNCTIONS ARE AVAILABLE AT THE 
HANDLER LEVEL WHEREBY LOGICALLY-CONTIGUOUS AREAS (SUCCESSIVE 
RELATIVE ADDRESSES) CAN BE EXCLUSIVELY ASSIGNED AND ALLOW OTHER 
RUNS SIMULTANEOUS ACCESS OF ALL THE UNLOCKED PORTION OF THE FILE. 
WRITING INTO A LOCKED AREA WILL RELEASE THE EXCLUSIVE USE AS WELL 
AS THE UNLOCK WITHOUT WRITING METHOD, THE COMPLETE DEFINITION OF 
THE VARIOUS FUNCTIONS INVOLVED AND THE TIMING LIMITS TO BE 
CONSIDERED IS GIVEN IN THE INPUT-OUTPUT DEVICE HANDLERS CHAPTER 
UNDER THE FASTRAND HANDLER SECTION. 
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13. DATA HANDLING 



X3.I, GENERAL 



THE DATA HANDLING ROUTINES ARE DESIGNED TO HANDLE A VARIED 
NUMBER OF FILE FORMATS BY USING A GENERAL TECHNIQUE WHICH PLACES A 
FEW BASIC RESTRICTIONS ON THE CLASSES ACCEPTABLE TO THE SYSTEM, 
THIS TECHNIQUE REQUIRES THE DATA HANDLING ROUTINES TO BE DIVIOBD 
INTO THREE BASIC AREAS CALLED' U) FORMAT DEFINITION (2) ITEM 
CONTROLf AND (3) BLOCK BUFFERING CONTROL. EACH AREA IS SUB- 
DIVIDED INTO FUNCTIONAL SUBROUTINES THAT MAY OR MAY NOT BE CALLED 
TO PERFORM THEIR FUNCTION. 

THE FORMAT DEFINITION AREA IS THAT PORTION OF THE SYSTEM 
WHEREBY THE PHYSICAL ORGANIZATION OF A FILE IS DESCRIBED TO THE 
SYSTEM. FORMATS MAY BE DEFINED AND PROCESSED WITHIN PROGRAMS OR 
INDEPENDENT OF PROGRAMS. INDEPENDENTLY PROCESSED FORMATS WILL BE 
STORED AS AN ELEMENT ON THE MASS STORAGE DEVICE SUBJECT TO RECALL 
BY ANY OBJECT PROGRAM, DEPENDING UPON THE FUNCTION A PROGRAM IS 
TO PERFORM* A USER MAY CALL ONE OR MORE FORMATS* THERE COULD PE 
ONE FORMAT BEING USED BY SEVERAL FILES OR MANY FORMATS BEING USED 
BY MANY FILES. IDEALLY AN INSTALLATION SHOULD DEFINE AND STORE 
INDEPENDENTLY ALL THE FORMATS USED AT THE SITE, INDIVIDUAL USERS 
THEN* WOULD NEED ONLY TO CALL THE FORMAT DESIRED, THIS WOULD NOT 
PRECLUDE A PROGRAMMER THE CAPABILITY OF DEFINING HIS OWN PECULIAR 
FORMAT WHEN NECESSARY, 

FORMAT DEFINITIONS ARE PROGRAM INDEPENDENT r BUT SINCE ITEM 
CONTROL MUST INTERACT WITH THEM OFTEN* THEY WILL OCCUPY A PORTION 
OF THE OBJECT PROGRAM'S AREA, 

THE ITEM CONTROL AREA IS THE HIGHEST LEVEL OF OBJECT PROGRAM 
INTERFACE. IT INTERACTS WITH THE FORMAT DEFINITIONS WHEN 
NECESSARY* FOR ORGANIZATIONAL INFORMATION ABOUT THE FILE* AND 
BLOCK BUFFERING CONTROL FOR FUNCTIONS SUCH AS BLOCK READ AND 
WRITE* BUFFER ACQUISITION AND RELEASE* ETC. THE SYSTEM MAINTAINS 
COMPLETE CONTROL OF A FILE WHILE IT PRESENTS OR RECEIVES ITEMS ON 
REQUEST OF THE USER. THE OBJECT PROGRAM THEN* IS CONCERNED ONLY 
WITH THE PROCESSING OF ITEMSl ITS WORK IS COMPLETE WHEN IT MAKES A 
REQUEST TO THE SYSTEM. 

ITEM CONTROL IS OBJECT PROGRAM DEPENDENT AND AS SUCH WILL 
OCCUPY A PORTION OF THE OBJECT PROGRAM'S AREA* 

THE BLOCK BUFFERING CONTROL AREA IS THE LOWEST LEVEL OF OBJECT 
PROGRAM INTERFACE AND PROVIDES A GENERAL MEANS OF FILE COMMUNI- 
CATION FOR THE USER. TO PROVIDE COMPLETE FLEXIBILITY IN FILE 
ORGAfilZATlON* FORMAT DEFINITIONS ARE NOT PROVIDED FOR BLOCK 
BUFFERING CONTROL. THE SYSTEM WILL MAINTAIN ONLY MINIMUM CONTROL 
OF THE FILE WHILE PRESENTING OR RECEIVING BLOCKS OF DATA ON 



UP-4144 



UNIVAC 1108 EXECUTIVE 
PROGRAMMER'S REFERENCE 



13 

SECTION: 



REQUEST OF THE USER, 

BLOCK BUFFERING CONTROL IS A RESIDENT PORTION OF THE EXECUTIVE 
SYSTEM, ITS SERVICES ARE DISPENSED EQUALLY TO ALL PROGRAMS 
OPERATING IN THE MULTIPROGRAMMING ENVIRONMENT, 

IN GENERAL* FILES HANDLED BY THE SYSTEM MAY BE CONSIDERED AS 
EITHER SEQUENTIAL OR RANDOM ACCORDING TO THE WAY THEY ARE 
REFERENCED. FURTHER, THE ITEMS OR BLOCKS IN A FILE MAY BE 
IDENTIFIED AS BEING EITHER FIXED OR VARIABLE IN LENGTH, FILES 
REFERENCED RANDOMLY MUST RESIDE ON MASS STORAGE AND MUST CONTAIN 
FIXED LENGTH ITEMS AND BLOCKSt FILES REFERENCED SEQUENTIALLY MAY 
RESIDE ON EITHER TAPE QR MASS STORAGE AND MAY CONTAIN FIXED OR 
VARIABLE ITEMS AND BLOCKS, 

THE SYSTEM WILL PROVIDE ACCESS TO RANDOM FILES BY ITEM OR BLOCK 
NUMBERS* RELATIVE TO THE BEGINNING OF THE FILE, 

BOTH SEQUENTIAL AND RANDOM REQUESTS MAY BE USED INTERCHANGE- 
ABLY ON THE SAME MASS STORAGE FILE IF THE FILE IS ORGANIZED WITH 
FIXED LENGTH ITEMS AND BLOCKS, THUS IT IS POSSIBLE TO PROCESS 
DATA SEQUENTIALLY UP TO A CERTAIN POINT AND THEN PROCESS AT 
RANDOM, CONVERSELY DATA MAY BE PROCESSED AT RANDOM UNTIL SOME 
SPECIFIC DATA OCCURS* AND THEN PROCESSED SEQUENTIALLY* 

WHENEVER ACCESS TO A SPECIFIC FILE IS REQUESTED* THE REQUEST IS 
SUBJECT TO BE INTERLOCKED SINCE THE SAME FILE MAY BE IN USE BY 
ANOTHER ACTIVITY WHICH IS EXECUTING AT THE SAME TIME, A LOCK OUT 
FEATURE CALLED EXCLUSIVE USE IS PROVIDED TO PERFORM THIS FUNCTION. 
EXCLUSIVE USE MAY SPECIFY LOCK OUT FOR A WHOLE FILE OR INDIVIDUAL 
ITEMS OR BLOCKS IN A FILE, A FILE BEING PROCESSED RANDOMLY MAY BE 
EITHER LOCKED OUT IN ITS ENTIRETY OR* LOCKED OUT BY ITEMS OR 
BLOCKS, 

LOCKING OUT AN ENTIRE FILE REQUIRES THE APPROPRIATE OPTION ON 
THE ASSIGN CONTROL CARD FOR THE FILE, WHENEVER THIS IS DONE* THE 
SYSTEM WILL LOCK OUT ALL ACTIVITIES REFERENCING THIS FILE EXCEPT 
THE ACTIVITY THAT INITIATED THE LOCK, LOCKING OUT INDIVIDUAL 
ITEMS OR BLOCKS OF A FILE IS ACCOMPLISHED BY USING THE EXCLUSIVE 
READ RANDOM REQUEST, IN THIS CASE* ONLY THE ITEM OR BLOCK 
CURRENTLY READ WILL BE LOCKED OUT, REFERENCES TO THE FILE BY 
OTHER ACTIVITIES WILL BE HONORED ONLY IF THE REFERENCE IS NOT FOR 
THE LOCKED OUT ITEM OR BLOCK. AN ACTIVITY REFERENCING A LOCKED 
OUT ITEM OR BLOCK IS AUTOMATICALLY PLACED IN A WAIT STATE UNTIL 
THE DATA IS RELEASED, THE NEXT REQUEST TO THE FILE FROM THE 
ACTIVITY THAT INITIATED THE LOCK* RELEASES THAT ITEM OR BLOCK 
PREVIOUSLY HELD# 

A CERTAIN AMOUNT OF INDEPENDENCY FROM PERIPHERAL DEVICES CAN BE 
ACHIEVED WITH THIS ROUTINE. THAT IS, FILES MAY BE WRITTEN ON 
FASTRAND OR ANY TAPE TYPE WITHOUT PROGRAM ALTERATIONS BY SIMPLY 
CHANGING THE ASG CONTROL CARD (FROM TAPE TO FASTRAND OR 
VICE-VERSA), 

THE ONLY RESTRICTIONS ARE THAT ALL FILES PROCESSED IN THE 
IN/OUT MODE OR REFERENCED RANDOMLY ARE LIMITED TO FASTRAND 
RESIDENCE, 

For each file referenced in a usERts program, a file control 
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TABLE WITHIN THAT PROGRAM IS REQUIRED (SEE SECTION i3t6)t THESE 
TABLES ENABLE THE COMMUNICATION BETWEEN A USER'S PROGRAM AND THE 
DATA HANDLING ROUTINES FOR FILE MANIPULATION, EACH REQUEST TO THE 
SYSTEM MUST CONTAIN THE LOCATION OF THE FILE CONTROL TABLE FOR 
THAT FILE. 

A PORTION OF THE OBJECT PROGRAM'S STORAGE AREA WILL BE USED AS 
A BUFFER POOL. THE LOCATION AND CONTROL OF THE POOL WILL BE 
MAINTAINED BY THE BLOCK BUFFERING PACKAGE. THE USER HOWEVER, MUST 
SPECIFY THE SIZE AND NUMBER OF BUFFERS THE POOL IS TO CONTAIN AND 
WHETHER IT IS TO BE SHARED BY OTHER FILES IN THE PROGRAM. 



13.2. FORMAT DEFINITION 



FORMAT DEFINITIONS ARE USED TO DEFINE THE PHYSICAL ORGANIZATION 
OF DATA FILES. THEY ARE DEFINED USING A PROCEDURE ELEMENT SET 
WHICH PROVIDES A CONVIENT LANGUAGE TO ALLOW THE USER TO DESCRIBE 
TO THE SYSTEM THE EXACT PHYSICAL MAKEUP OF A FORMAT. DESCRIPTIONS 
MAY BE GIVEN FOR THE TYPE AND CONTENTS OF EACH BLOCK THE FORMAT 
WILL CONTAIN. THE TYPE OF BLOCK MAY BE DEFINED AS LABEL* DATA, 
END-OF-FILE, ETC, AND THE CONTENTS OF EACH TYPEf IN TERMS OF 
FIELDS. EACH FIELD MAY DEFINE CONSTANTS, FLAGS* ETC, OR IT MAY BE 
A SYSTEM RECOGNIZABLE SUBROUTINE NAME TO PERFORM SOME ACTION ON 
THE DESIGNATED FIELD, ALL DEFINITIONS GIVEN ARE CONTROLLED AND 
MANIPULATED AUTOMATICALLY BY THE SYSTEM AND FOR THE MOST PART ARE 
NOT AVAILABLE TO THE USER. THEREFORE, THE DEFINITIONS SHOULD BE 
FILE INDEPENDENT. THAT IS THEY SHOULD BE CODED TO DESCRIBE THIS 
FORMAT FOR A FAMILY OF FILES RATHER THAN A PARTICULAR FILE. 

THERE ARE PRESENTLY FIVE TYPES OF PROCEDURES NEEDED TO DEFINE A 
FORMAT, THEY ARE THE FORMAT, THE RECORD-TYPE, THE SECTlONfNAME, 
THE SUBROUTINE-NAME, AND THE END-FORMAT NAME, AT LEAST ONE OF 
EACH MUST APPEAR IN ANY FORMAT DEFINITION EXCEPT FOR THE FORMAT 
AND END-FORMAT PROCEDURES WHICH MUST APPEAR ONLY ONCE AS THE FIRST 
AND LAST PROCEDURE CALL* RESPECTIVELY. THE OTHER THREE PROCEDURES 
MAY APPEAR MORE THAN ONCE, BUT THE ORDER OF THEIR APPEARANCE MUST 
BE AS STATED BELOW. 

- RECORD-TYPE PROCEDURES, WHICH PRIMARILY DEFINES THE LOGICAL 
BEGINNING OF A RECORD-TYPE, MAY APPEAR IN ANY ORDER AFTER 
THE FORMAT PROCEDURE 

- SECTION-NAME PROCEDURES WHICH DEFINES ONE OF THREE LOGICAL 
AREAS WITHIN A REcORD-TYPEf MAY APPEAR IN ANY ORDER AFTER A 
RECORD-TYPE PROCEDURE 

- SUBROUTINE-NAME PROCEDURES, WHICH NAMES A PARTICULAR 
SUBROUTINE TO PERFORM SOME ACTION ON A DESIGNATED FIELD 
WITHIN A SECTION, MAY APPEAR IN ANY ORDER AFTER A SECTION- 
NAME PROCEDURE. 

ALL FOUR TYPES OF PROCEDURES HAVE A COMMON SUBFIELD CALLED 
CONVERSION (CONV) WHICH IF PRESENT, SPECIFIES THE FORM WHICH THE 
DATA EXISTS OR IS TO EXIST ON THE EXTERNAL MEDIA, CONVERSIONS MAY 
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BE OCTAL OR DECIMAL* WITH CHARACTER TRANSLATION TO FIELDATA* 

BINARY coded DECIMAL* XS-3 or any other the user introduces to the 

SYSTEM, ABSENCE OF THIS FIELD IN A PROCEDURE CAUSES OTHER 
PROCEDURES TO BE INTERROGATED FOR A CONVERSION SPECIFICATION, IF 
NONE IS FOUND NO CONVERSION IS MADE AND THE DATA IN QUESTION IS 
PROCESSED IN ITS BINARY FORM, 

I3,2,Xt THE FORMAT PROCEDURE 

THE FORMAT PROCEDURE MUST BE THE FIRST AND ONLY ONE IN A LIST 
OF DEFINITIONS OF A FORMAT, IT IS CODED AS 

TAG FORMAT CONV 

WHERE THE TAG OF THE PROCEDURE SERVES TO IDENTIFY TO THE SYSTEM A 
NAME BY WHICH THIS FORMAT WILL BE KNOWNt THIS NAME WILL BE USED 
WHENEVER THIS FORMAT IS CALLED BY A PROGRAM, THE NAME OF THE (*ALL 
IS FORMAT. IT MUST BE USED AND SPELLED AS SHOWN, THE CONV FIELD 
SPECIFIES THE TYPE OF CONVERSION TO BE APPLIED TO THE WHOLE FORMAT 
UNLESS OTHERWISE NOTED. FOR EXAMPLE! 

LION FORMAT 

SPECIFIES THAT ALL THE DEFINITIONS FOLLOWING WILL BE A PART OF THE 
FORMAT KNOWN TO THE SYSTEM AS LION* WHILE 

ABC FORMAT BCD 
SPECIFIES THAT ALL THE DEFINITIONS FOLLOWING WILL BE A PART OF THE 
FORMAT KNOWN TO THE SYSTEM AS ABC, IN ADDITION ALL OF THE FIELDS 
IN THIS FORMAT WILL REQUIRE TRANSLATION TO AND FROM BCD UNLESS 
OTHERWISE NOTEDt 

i3.2,2, THE RECORD-TYPE PROCEDURE 

THE RECORD-TYPE PROCEDURE DEFINES TO THE SYSTEM THE TYPE OF 
RECORD PRESENTLY BEING DESCRlBEDt IT IS CODED AS 

RECORD-TYPE CONV 

WHERE RECORD-TYPE MAY SPECIFY A LABEL (LABEL)* AN ITEM (ITEM)* A 
TERMINAL ITEM (TERITM), A BLOCK (BLOCK)* AN END-OF~REEL (EOR)* OR 
AN END-OF-FILE (EOF). EACH NAME INDICATES THAT THE DEFINITIONS 
THAT FOLLOW* Up TO ANOTHER RECORD-TYPE PROCEDURE* ARE TO BE 
INCLUDED AS PART OF THIS RECORD-TYPE, ANY OR ALL OF THE 
RECORD-TYPE NAMES MAY BE USED IN ANY ORDER* HOWEVER THEY MAY BE 
USED ONLY ONCE IN ANY FORMAT DEFINITION* AND THE SPELLING MUST BE 
AS SHOWN. THE CONV FIELD SPECIFIES THE TYPE OF CONVERSION TO BE 
APPLIED TO ALL RECORD-TYPES OF THIS NAME IN THIS FORMAT, IT 
APPLIES TO THIS RECORD-TYPE ONLY* AND MAY SUPERSEDE THE CONVERSION 
SPECIFIED IN THE FORMAT PROCEDURE. IF THIS FIELD IS ABSENT* TP<E 
FORMAT PROCEDURE IS INTERROGATED FOR A CONVERSION SPECIFICATION^ 
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THE FOLLOWING EXAMPLES SHOULD CLARIFY THIS PROCEDURE. 

(D LION FORMAT (2) ABC FORMAT BCD 
LABEL LABEL 



ITEM 



ITEM 



BLOCK 



EOF 



EOR 



EOF 



(X) SPECIFIES THAT THE RECORD*TYPES IN THE LION FORMAT WILL BE 
LABELS* ITEMS,, BLOCKS, END-OF-REELS AND END-OF-FILES. THE 
DEFINITIONS FOR EACH WILL FOLLOW THEIR RESPECTIVE NAMES. 

(2) SPECIFIES THAT THE RECORD-TYPES IN THE ABC FORMAT WILL BE 
LABELS* ITEMS, AND END-OF-FILE. SINCE BLOCK FORMAT IS* NOT 
DEFINED* THE SYSTEM WILL GENERATE BLOCKS CONTAINING NO 
OTHER DATA EXCEPT ITEMS. THE FORMAT PROCEDURE SPECIFIES 
TRANSPOSITION TO AND FROM BCD WHENEVER THIS FORMAT IS 
USED. 

13.2.3. THE SECTION-NAME PROCEDURE. 

THE SECTION-NAME PROCEDURE IS USED TO SUBDIVIDE THE RECORD-TYPE 
PROCEDURE PRESENTLY BEING DEFINED INTO ONE OF THREE LOGICAL AREAS. 
AT LEAST ONE SECTION-NAME PROCEDURE MUST BE GIVEN FOR EACH 
RECORD-TYPE PROCEDURE. IT IS CODED AS I 

SECJION-NAME CONV 
WHERE PREFIX (PREFIX)* TEXT (TEXT)* AND SUFFIX (SUFFIX) ARE 
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SECTION-NAMES AND MUST BE SPELLED AS SHOWN. THE PREFIX INDICATES 
TO THE SYSTEM THAT THE DEFINITIONS THAT FOLLOW DESCRIBE A LOGICAL 
AREA IMMEDIATELY PRECEDING A DATA ITEM, BLOCK, OR USERt$ LABEL IN 
WHICH THE SYSTEM WOULD AUTOMATICALLY CONTROL THE PLACEMENT OR 
EXTRACTION OF INFORMATION, THE TEXT INDICATES TO THE SYSTEM THAT 
THE FOLLOWING DEFINITIONS DESCRIBE THE PORTION WHICH IS THE ACTUAL 
DATA ITEM OR BLOCK. THE SUFFIX INDICATES TO THE SYSTEM THAT THE 
FOLLOWING DEFINITIONS DESCRIBE A LOGICAL AREA IMMEDIATELY 
FOLLOWING A DATA ITEM, BLOCK, OR USER»S LABEL IN WHICH THE SYSTEM 
WOULD AUTOMATICALLY CONTROL THE PLACEMENT OR EXTRACTION OF 
INFORMATION. SECTION-NAMES MAY APPEAR IN ANY ORDER FOR A RECORD 
TYPE. 

THE CONVERSION FIELD SPECIFIES THE TYPE OF CONVERSION TO BE 
APPLIED TO THIS SECTION FOR EVERY RECORD OF THIS TYPE. IT 
SUPERSEDES ALL PREVIOUS CONVERSIONS IMPLIED (BY WAY OF THE FORMAT 
AND RECORD-TYPE PROCEDURES) FOR THIS SECTION. IF THIS FIELD IS 
ABSENT, FIRST THE RECORD-TYPE PROCEDURE AND THEN THE FORMAT 
PROCEDURE WILL BE INTERPRETED FOR A CONVERSION SPECIFICATION, 

THE FOLLOWING EXAMPLES SHOW THE USE OF SECTION-NAMES. 



(1) LION 



FORMAT 

LABEL 

PREFIX 



(2) ABC 



FORMAT 

LABEL 

PREFIX 



BCD 



SUFFIX 



ITEM 
TEXT FD 



ITEM 
PREFIX 



EOF 
PREFIX 



TEXT 



SUFFIX 



BLOCK 
PREFIX 



SUFFIX 



EOR 
PREFIX 
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SUFFIX 



EOF 
PREFIX 



SUFFIX 



(1) IN THE LION FORMAT* THE USER HAS DEFINED EACH RECORD-TYPE 
TO CONTAIN FORMAT INFORMATION BEFORE AND AFTER THE ACTUAL 
DATA. 

(2) IN THE ABC FORMAT, THE USER HAS DEFINED FORMAT INFORMATION 
BEFORE THE USER LABEL, IN THE ACTUAL ITEM* AND BEFORE ANY 
USER END-OF-FILE INFORMATION 

FURTHER , THE ACTUAL DATA ITEM WILL BE TRANSPOSED TO AND 
FROM FIELDATA WHILE THE REMAINDER OF THE FORMAT WILL BE 
TRANSPOSED TO AND FROM BCD. 

13.2.<f. THE SUBROUTINE-NAME PROCEDURE 

THE SUBROUTINE-NAME PROCEDURE IS THE HEART OF THE FORMAT 
DEFINITION SCHEME. IT DEFINES THE DISPOSITION OF INDIVIDUAL 
FIELDS IN A SECTION AS WELL AS DIRECT THE SYSTEM TO INITIATE THE 
COLLECTION OF THE REQUIRED SUBROUTINES TO PROCESS THIS FORMAT. AS 
MANY SUBROUTINE-NAME PROCEDURES AS NECESSARY TO COMPLETELY DEFiNE 
A SECTION MAY BE USED. THE PROCEDURE IS CODED ASI 

SUBROUTINE-NAME WDNBRrDESlG, VALUE ,CONV WDNBR, DESIG, VALUE, | 

CONV... 
WHERE SUBROUTINE-NAME IS THE NAME OF A PARTICULAR SUBROUTINE, 
KNOWN TO THE SYSTEM* THAT WILL PERFORM A SINGLE FUNCTION AND 
DISPOSE OF THE RESULTS IN THE FIELD DESIGNATED IN THE CALL LINE. 
SUBROUTINE SELECTION IS FROM A POOL OF AVAILABLE SYSTEM 
SUBROUTINES. IF HOWEVER A PARTICULAR SUBROUTINE NEEDED IS NOT IN 
THE SYSTEM, THE USER MAY INJECT HIS OWN. THE WDNBR IS THE 
POSITION OF THIS WORD RELATIVE TO THE BEGINNING OF THIS SECTION. 
THEY NEED NOT BE IN SEQUENCE AND ONLY THOSE WORDS OR PORTION OF 
WORDS NECESSARY TO DEFINE THE FORMAT NEED BE USED. IF AN ITEM IS 
DEFINED AS HAVING A 5 WORD PREFIX AND A 2 WORD SUFFIX THEN WDNBR 
OF THE PREFIX PINPOINTS THE WORD FARTHEST FROM THE ACTUAL ITEM 
WHILE WDNBR <* IS THE WORD IMMEDIATELY PRECEDING THE ACTUAL ITEM OR 
TEXT. CONVERSELY WDNBR OF THE SUFFIX IMMEDIATELY FOLLOWS THE 
LAST WORD OF THE ITEM AND WDNBR 1 FOLLOWS IT, THE DESIG IS THAT 
PORTION OF THIS WORD TO WHICH ACTION WILL BE DIRECTED. LEGAL 
DESIGNATORS ARE J-DESIGNATORS 0-015, AND FOR FIELDS THAT MyST BE 
DESCRIBED IN BITS, THE DESIGNATOR MUST CONTAIN G(X,Y) 
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WHERE 6 DENOTES THAT THE FIELD IS BEING DESCRIBED IN BITS WITH X 
SIGNALING THE MOST SIGNIFICANT BIT OF THE FIELD (BIT NUMBERS RANGE 
35*0 FROM LEFT TO RIGHT) f AND Y THE LENGTH. VALUE IS THE INITIAL 
VALUE OF THE FIELD. ZERO VALUES NEED NOT BE CODED. CONSTANT 
VALUES ARE INDICATED BY THE SUBROUTINE-NAME CONST. THE CONV FIELD 
SPECIFIES THE TYPE OF CONVERSION TO BE APPLIED TO THE VALUE. THE 
CONVERSION SPECIFICATION SUPERSEDES ALL OTHERS IMPLIED FOR THIS 
FIELDt IF ABSENT* INTERROGATION BEGINS WITH THE SECTION-NAME, 
THEN THE RECORD-TYPEt AND FINALLY THE FORMAT DEFINITION. 
EXAMPLES OF THE SUBROUTINE-NAME PROCEDURE ARE 

(X) BLKCT 3*0 

WHERE BLKCT IS THE NAME OF THE BLOCK COUNT SUBROUTINE THAT 
WILL GENERATE AND MAINTAIN A BLOCK COUNT IN THE 3RD WORD- 
WHOLE WORD- OF SOME SECTION. 

(2) CONST 2t2t5i2fDEC 

WHERE CONST SIGNIFIES THAT THE VALUE IN WORD 2-UPPER HALF-IS 
TO BE TREATED AS A CONSTANT» FURTHER IT IS A DECIMAL VALUE. 

<3> ABLKCT 5fG<29»**2),0tXS3P 

WHERE ABLKCT IS THE NAME OF THE ACCUMULATIVE BLOCK COUNT 
SUBROUTINE THAT WILL GENERATE AND MAINTAIN AN ACCUMULATIVE 
BLOCK COUNT IN BITS 29-0 OF WORD 5 AND BITS 35-24 OF WORD 6. 

THE BLOCK COUNT WILL BE CONVERTED TO AND FROM THE XS3 DECIMAL 

REPRESENTATION. 

13.2.5. THE END-FORMAT PROCEDURE 

THE END-FORMAT PROCEDURE SIGNALS THE END OF A COMPLETE FORMAT 
DEFINITION AND MUST APPEAR AS THE LAST PROCEDURE. IT IS CODED AS 

FOREND 

WHERE FORENO INDICATES TO THE SYSTEM THAT NO MORE DEFINITIONS WIU 
BE GIVEN FOR THIS FORMAT. THERE MUST BE AS MANY END-FORMAT 
PROCEDURES AS THERE ARE FORMAT PROCEDURES. FOR EXAMPLE 

LION FORMAT 



FOREND 
ABC FORMAT 



FOREND 
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13. 2,6. example-complete: format definition 



AS AN EXAMPLE TO 

following are descr 
handling routine, 
of the field names 
lion format 

LABEL 

PREFIX 

SENTL 

BLKCNT 

BKLGTH 

ITMSIZ 

LABWD 

FREWD 

TEXT 

VERSON 

SUFFIX 

VERSON 

ITMCNT 

CKSUM 

BKLGTH 

ITMSIZ 

BLKCNT 

SENTL 

ITEM 

PREFIX 

ITMSIZ 

SUFFIX 

ITMSIZ 

BLOCK 

PREFIX 

NBRITM 

NBRWDS 

SUFFIX 

DSRWDS 

CKSUM 

NBRITM 

NBRWDS 

EOR 

PREFIX 

SENTL 

BLKCNT 

BKLGTH 

ITMSIZ 

VERSON 



SHOW A COMPLETELY DEFINED FORMAT * THE 
IPTIONS TO SPECIFY LION FORMAT TO THE 1108 DATA 
THE SUBROUTINE-NAMES ARE SIMPLY A CONTRACTION 
USED IN THE LION MANUAL^ 



0,0,0747574757475 

1*G<32*33> 

2* 2 

2*1 

3,1 

1*2 



0,2 

1*0 

2*0 

3,2 

3,1 

4,G(32*33> 

4,G(35*3>*6 



1*G<35*3>*6 



5,0,0747574757475 



0,1 
0,2 



0*2 
0,1 

0,1 
1*0 
2*2 

2*1 



0*0,0747574757475 

1*G(32*33) 

2*2 

2*1 

5*2 



1*G(35*3)*2 
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SUFFIX 

VERSON 

ITMCNT 

CKSUM 

BKL6TH 

ITMSI2 

BLKCNT 

SENTL 

EOF 

PREFIX 

SENTL 

BLKCNT 

BKLGTH 

ITMSI2 

VERSON 

SUFFIX 

VERSION 

ITMCNT 

CKSUM 

BKLGTH 

ITMSIZ 

BLKCNT 

SENTL 

FOREND 



2 


2 
1 
6(32*33) 

G(35*3)*6 



5,0,0747574757475 



0,0747574757475 

G<32*33> 

2 

X 

2 







2 

1 

G<32*33) 

G(35»3)r0 



I,G<35*3>*0 



5,0,0747574757475 



13,3, ITEM CONTROL 



ITEM CONTROL IS RESPONSIBLE FOR THE INTERNAL MANIPULATION Of A 
FILE AT THE ITEM LEVEL, IT IS RESPONSIBLE FOR SUCH FUNCTIONS AS 
THE BLOCKING AND DEBLOCKING OF ITEMS, THE REFERENCE TO THE FORMAT 
DEFINITIONS TO CREATE OR VALIDATE ITEMS* THE TRANSFER OF DATA 
BETWEEN THE USER'S CORE AND BUFFERS* AND THE MAlNTAINENCE OF 
CERTAIN AREAS OF THE FILE CONTROL TABLE NECESSARY WHEN PROCESSING 
ITEMSt 

IN ADDITION CERTAIN LIAISON FUNCTIONS ARE PERFORMED WHEN 
APPROPRIATE. THE BLOCK BUFFERING PACKAGE IS CALLED UPON TO 
PERFORM BLOCK FUNCTIONS SUCH AS READ AND WRITE* BUFFER SWAPPING, 
ETC, AND THE TAPE HANDLING ROUTINES TO PROCESS ENO-OF-REEL 
CONDITIONS, UNIT SWAPPING, ETC, 

13.3.X. OUTPUT 

THE OUTPUT SUBROUTINES PROVIDE FOR THE CREATION OF FILES ON AN 
EXTERNAL MEDIA, THESE SUBROUTINES ARE CONCERNED ONLY WITH THE 
MANIPULATION OF THE DATA PRESENTED BY THE OBJECT PROGRAM. LABELS* 
ITEMS* BLOCKSf END-OF-REEL AND END-OF-FlLE SENTINELS ARE ALTERED 
BEFORE WRITING ACCORDING TO THE FORMAT DEFINITIONS GIVEN FOR EACH. 
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ABSENCE OF A PARTICULAR DEFINITION IMPLIES THAT THIS TYPE OF 
RECORO IS TO BE PROCESSED UNALTERED, HOWEVER, THE IMPLICATION OF 
ABSENT LABEL AND SENTINEL DEFINITIONS IS THAT NONE WILL EXIST* 
THE WORK OF THE OUTPUT SUBROUTINES IS COMPLETE WHEN IT INSTRUCTS 
THE BLOCK BUFFERING PACKAGE TO PLACE THE BLOCK IN THE OUTPUT FILE. 

UPON RETURN TO THE USER FROM AN OPEN, WRITE, WRITE RANDOM OR 
DRAIN REQUEST, REGISTER AO WILL CONTAIN INFORMATION IN THE FqRMAT 
OF AN ACCESS WORD. 



35 



17 



:nbr words; ADDRESS 



THIS WORD DEFINES AN AREA IN THE BUFFER INTO WHICH THE NEXT 
ITEM WILL BE PLACED. THE SIZE OF THIS AREA DEPENDS ON WHETHER 
ITEMS HAVE BEEN SPECIFIED AS FIXED OR VARIABLE FOR FIXED SIZE 
ITEMS, THE AREA SIZE GIVEN IS EQUAL TO THE ITEM SIZE SPECIFIED. 
FOR VARIABLE SIZE ITEMS, THE AREA SIZE GIVEN IS THE REMAINING AREA 
IN THE BUFFER* I. E,, AS THE BUFFER IS FILLED THE AREA GIVEN 
DECREASES), 

THE FUNCTIONS PROVIDED BY THESE ROUTINES INCLUDE OPEN FILE, 
WRITE (SEQUENTIAL), WRITE (RANDOM), DRAIN, CLOSE REEL* CLOSE FILE 
AND RELEASE, THESE FUNCTIONS ARE PROCEDURAL CALLS, CODED IN THE 
OBJECT PROGRAM, TO REQUEST THE DESIRED FUNCTION. 

WHENEVER A TAPE DEVICE IS ASSIGNED TO A FILE AND THE PHYSICAL 
END OF TAPE ENCOUNTERED, THE ROUTINE RETURNS CONTROL TO THE USER 
IF THE END OF REEL EXIT IS CODED. IF NOTf THE CLOSE REEL 
PROCEDURES ARE INITIATED AUTOMATICALLY, 

IF THE END OF REEL EXIT IS TAKEN, REGISTER AX WILL CONTAIN THE 
ADDRESS TO WHICH THE USER MUST RETURN CONTROL AFTER HIS CLOSE 
PROCEDURES, TO REENTER THE MAIN SEQUENCE OF EXECUTION. 

X3.3,X.X. OPEN OUTPUT 

THE OPEN OUTPUT REQUEST INITIALIZES A FILE CONTROL TABLE FOR 
SUBSEQUENT OUTPUT OPERATIONS ON THE DEVICE ASSIGNED TO THE TABLE, 
THERE ARE NO RESTRICTIONS ON THE NUMBER OF OPEN REQUESTS WHICH MA* 
BE CODED TO REFERENCE AN OUTPUT FILE, BUT ONLY ONE OF THEM MAY BE 
SELECTED BY THE PROGRAM TO PERFORM THE ACTUAL FUNCTION, THE OPEN 
REQUEST IS CODED 

TAG OPEN 'MODE* FCTABLE(X> , 'OPTION' ,,. FCTABLE(N) , •OPTION' 

WHERE TAG IS OPTIONAL AT THE USER'S DISCRETION, OPEN IS THE NAME 
OF THE REQUEST AND MUST BE USED AS SHOWN, 'MODE' SPECIFIES THE 



UP-4144 



UNIVAC 1108 EXECUTIVE 
PROGRAMMER'S REFERENCE 



13 



SECTION: 



12 



INTENOED MODE OF OPERATION FOR THIS FILE AND MgST BE CODED AS 
•OUTPUT' FOR OUTPUT FILES. THE FCTABLE SUBFlELDS ARE THE SYMBOLIC 
LOCATIONS OF THE FILE CONTROL TABLES THAT ARE TO BE INITIATED. 
THE 'OPTION* SuBFIELDSr IF USED' SPECIFIES A NO REWIND OPTION ON 
OPENING AND MUST BE CODED AS 'N». IF THE FILE IS TO BE REWOUND 
BEFORE OPENING, THE 'OPTION' SUBFIELD MUST BE OMITTED. FOR 
EXAMPLE THE OPEN REQUEST; 

ABC OPEN 'OUTPUT' ALPHA BETA*'N' GAMMA* 'N' 

SPECIFIES TO THE SYSTEM TO OPEN FOR OUTPUT PROCESSING FILE CONfROL 
TABLES ALPHA t BETA AND GAMMA. IF ALL THE CONTROL TABLES ARE FOR 
TAPE FILES* THE TAPES ASSIGNED TO ALPHA WILL BE REWOUND WHILE THE 
TAPES ASSIGNED TO BETA AND GAMMA WILL NOT. IF THEY ARE CONTROL 
TABLES FOR MASS STORAGE FILES* THE REWIND INDICATION WILL BE 
iGNOREDt 

IF A FORMAT DEFINITION FOR LABELS HAS BEEN SPECIFIED* A LABEL 
BLOCK WILL BE GENERATED UTILIZING THE LABEL DEFINITIONS GIVEN* AND 
ANY USER LABEL INFORMATION SPECIFIED IN THE FILE CONTROL TABLE. 
IF A FORMAT DEFINITION FOR LABELS HAS NOT BEEN SPECIFIED* A LABEL 
BLOCK IS NOT GENERATED. 

AN OPEN REQUEST MAY BE USED TO OPEN FILES OF DIFFERENT 
PROCESSING MODES. IN SUCH A CASE THE tMODE' FIELD SPECIFIES THE 
TYPE OF PROCESSING INTENDED. FOR EXAMPLE* 

ABC OPEN 'OUTPUT' ALPHA BETA 

OPEN 'INPUT' GAMMA 

OPEN 'REVRSE* DELTA EPSILON 

OPEN 'IN/OUT' ZETA 

SPECIFIES THAT ALPHA AND BETA ARE TO BE OPENED R)R OUTPUT 
PROCESSING* GAMMA FOR INPUT PROCESSING* DELTA AND EPSlLON FOR 
INPUT PROCESSING IN THE BACKWARD DIRECTION AND ZETA FOR UPDATE 
PROCESSING. SEE THE INPUT AND IN/OUT SECTIONS FOR A DETAILED 
EXPLANATION OF THEIR OPENING PROCEDURES. 

JL3.3.1.2. WRITE 

THE WRITE REQUEST IS A DIRECTIVE TO THE SYSTEM TO COMPLETE THE 
STRUCTURE OF An ITEM* ACCORDING TO THE FORMAT DEFINITION GIVEN FOR 
ITEMS* AND RECORD IT AS THE NEXT CONSECUTIVE ITEM IN THE OUTPUT 
BUFFER. IF A FORMAT DEFINITION FOR ITEMS HAS NOT BEEN SPECIFIED* 
THE ITEM WILL BE RECORDED UNALTERED. THE WRITE REQUEST IS CODED 
IN ONE OF THE FOLLOWING FORMS • 

U) TAG WRITE FCTABLE 

(2) TAG WRITE FCTABLE NBRWDS 

(3) TAG WRITE FCTABLE 0*ADDR 

(4) TAG WRITE FCTABLE NBRWDS* ADDR 



WHERE TAG IS OPTIONAL AT THE USER'S DISCRETION. WRITE IS THE NAME 
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OF THE REQUEST AND MUST BE USED AS SHOWN. FCTABLE IS THE SYMBOLIC 
LOCATION OF THE FILE CONTROL TABLE THAT MAINTAINS THE FILE IN 
QUESTION, NBRWDS IS THE NUMBER OF WORDS IN THE ITEM TO BE WRITTEN 
AND ADDR IS THE SYMBOLIC LOCATION OF THE ITEM, 

FORM (I) IS INTERPRETED AS A REQUEST TO WRITE AN ITEM OF THE 
SIZE PREVIOUSLY GIVEN* AS THE NEXT CONSECUTIVE ITEM. THIS FORM IS 
USED WHEN THE USER HAS ALREADY PLACED THE ITEM IN THE GIVEN AREA. 

FORMU) IS INTERPRETED AS A REQUEST TO WRITE AN ITEM OF SIZE 
LESS THAN THE AREA PREVIOUSLY GIVEN* AS THE NEXT CONSECUTIVE ITEM. 
THIS FORM IS USED WHEN THE USER HAS ALREADY PLACED THE ITEM IN THE 
GIVEN AREA. IF ITEM SIZE WAS SPECIFIED AS VARIABLE* NBRWDS IS THE 
SIZE WRITTEN. HOWEVER IF ITEM SIZE WAS SPECIFIED AS FIXED* THE 
BALANCE OF THE ITEM AREA IS ZERO FILLED. 

FORMC3) IS INTERPRETED AS A REQUEST TO MOVE AN ITEM, OF THE 
SIZE PREVIOUSLY GIVEN* FROM THE AREA SPECIFIED BY THE ADDR 
SUBFIELD INTO THE BUFFER AS THE NEXT CONSECUTIVE ITEM. 

FORMU) IS INTERPRETED AS A REQUEST TO MOVE AN ITEM* OF SIZE 
LESS THAN OR GREATER THAN THAT PREVIOUSLY GIVEN* FROM THE AREA 
SPECIFIED BY THE ADDR SUBFIELD INTO THE BUFFER AS THE NEXT 
CONSECUTIVE ITEM. IF NBRWDS IS LESS THAN THE AREA PREVIOUSLY 
GIVEN* THIS FORM OPERATES AS F0RMC2) WITH A MOVE. IF NBRWDS IS 
GREATER THAN THE AREA PREVIOUSLY GIVEN AND BLOCK SIZE IS SPECIFIED 
AS FIXED* THE ITEM IS SPANNEDU.E. * IT LIES PARTLY IN THIS BLOCK 
AND CONTINUES IN THE NEXT). IF NBRWDS IS GREATER THAN THE AREA 
PREVIOUSLY GIVEN AND BLOCK SIZE IS SPECIFIED AS VARIABLE* THE 
CURRENT BLOCK IS WRITTEN AND THE WHOLE ITEM PLACED IN THE NEXT 
BUFFER. 

WHEN ITEM SIZE IS FIXED. THAT SIZE IS THE MAXIMUM SIZE ITEM 
THAT CAN BE WRITTEN. WHEN ITEM SIZE IS VARIABLE AND THE USER 
WISHES TO WRITE* USING FORMS ll)i (2)* OR (3)* AN ITEM LARGER THAN 
THE AREA PREVIOUSLY GlVENf THE DRAIN REQUEST MUST BE ISSUED TO 
WRITE THE CURRENT BUFFER AND ACQUIRE A NEW BUFFER BEFORE ISSUING 
THE WRITE. SEE DRAIN REQUEST FOR USEAGE. 

13.3.1.3. WRITE RANDOM 

THE WRITE RANDOM REQUEST IS A DIRECTIVE TO THE SYSTEM TO 
COMPLETE THE STRUCTURE OF AN ITEM* ACCORDING TO THE FORMAT 
DEFINITION GIVEN FOR ITEMS. AND RECORD THE ITEM IN A SPECIFIED 
POSITION WITHIN THE FILE. IF A FORMAT DEFINITION FOR ITEMS HAS 
NOT BEEN SPECIFIED* THE ITEM IS RECORDED UNALTERED. 

TH& FILE IN QUESTION MUST RESIDE ON MASS STORAGE AND HAVE FIXED 
SIZE ITEMS AND BLOCKS. THE WRITE RANDOM REQUEST IS CODED IN ONE 
OF THE FOLLOWING FORMS; 
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(1) tag write fctable 0*addr item-nbr 

(2) tag write fctable nbrwds*addr item-nbr 

where tag is optional at the user's discretion, write is the name 
of the request and must be used as shown t fctable is the symbolic 
location of the file control table that maintains the file in 
question. addr is the symbolic location of the item. item-nbr is 
the position in the file* relative to the beginning of the file* 
into which the item will be placed. file-error in the control 
table is a symbolic location in the user's program to which the 
system will exit whenever it encounters a request to write an item 
whose relative position is outside of the assigned file area. 

formu) is interpreted as a request to move an item of the size 
previously given* from the area specified by the otaddr field* 
into the buffer to be recorded as a random item. 

f0rm<2) is equivalent to formu) except that the nbrwds 
subfield may specify a size less than that previously glvent the 
unused portion of the fixed item is either zero filled or left 
undisturbed. it is zero filled if the file is currently being 
processed as an output file. it is left undisturbed if the file 
is being processed as an in/out file, 

when the write random request is executed the system uses the 
item-nbr field to locate and retrieve* from the output medium* the 
block that is to contain the item. the item is then moved from 
the location specified by the addr subfield to its position in the 
buffer, the buffer is then rewritten to its original location. 

13.3,1.4, DRAIN 

THE DRAIN REQUEST CAUSES THE IMMEDIATE WRITING OF THE CWRRENT 
BUFFER TO THE ASSIGNED FILE, THE DRAIN REQUEST IS CODED 

TAG ORAIN FCTABLEU) .... FCTABLE (N) 

WHERE TAG IS OPTIONAL AT THE USER'S DISCRETION. DRAIN IS THE NAME 
OF THE REQUEST AND MUST BE USED AS SHOWN. FCTABLE IS THE SYMBOLIC 
LOCATION OF THE FILE CONTROL TABLE THAT MAINTAINS THE FILE IN 
QUESTION. 

WHEN THE DRAIN REQUEST IS EXECUTED AND THE BUFFER IS EMiTY* THE 
REQUEST IS IGNORED. HOWEVER IF THE BUFFER IS NOT EMPTY* ONE OF 
THE FOLLOWING PROCEDURES IS UTILIZED: 

It IF BLOCK SIZE WAS SPECIFIED AS VARIABLE* THE BUFFER IS 

TRUNCATED TO THE LAST VALID ITEMt 
a. IF BLOCK SIZE WAS SPECIFIED AS FIXED* THE BUFFER IS NOT 
TRUNCATED. AN END OF DATA CODE (0777777777777) IS RECORDED 
FOLLOWING THE LAST VALID ITEM, 
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regardless f which of the above procedures was usedf the 
format definition for blocks, if any, is used to complete the 
block structure before the block is written, 

13.3,1.5. close reel 

the close reel request is used to terminate the writing of an 
output reel and automatically initiate the writing of subsequent 
reels of the same file, the close reel request is coded; 



TAG CLOSE »REEL* FCTABLE(X) f 'OPTION* 



. • . 



FCTABLE(N), 'OPTION' 



WHERE TAG IS OPTIONAL AT THE USER'S DISCRETION, CLOSE IS THE NAME 
OF THE REQUEST AND MUST BE USED AS SHOWN, 'REEL* IS THE TYPE OF 
CLOSE PROCEDURE TO BE INITIATED AND MUST BE USED AS SHOWN, THE 
FCTABLE SUBFIELD IS THE SYMBOLIC LOCATION OF THE FILE CONTROL 
TABLE THAT MAINTAINS THE FILE IN QUESTION, THE 'OPTION' SUBFIELD 
IS THE REWIND OPTION, IT MAY BE CODED AS 'L' FOR REWIND WITH 
INTERLOCK OR 'N' FOR NO REWIND, THE REWIND WITHOUT INTERLOCK 
OPTION IS PERFORMED IF NONE OF THE OTHERS ARE SPECIFIED. 

THE CLOSE REEL REQUEST WILL CONSTRUCT ANY UNRECORDED ITEMS IN 
THE BUFFER ACCORDING TO THE FORMAT DEFINITION GIVEN FOR BLOCKS AND 
RECORD THEM ON TAPE* FOLLOWED BY AN END OF FILE MARK, IF A FORMAT 
DEFINITION HAS BEEN GIVEN FOR END-OF-REEL SENTINELS, THE BLOCK IS 
GENERATED AND WRITTEN ALSO FOLLOWED BY AN END OF FILE MARK, IF A 
DEFINITION HAS NOT BEEN GIVEN NO SENTINEL OR MARK IS PRODUCED. 

A FINAL END OF FILE MARK IS RECORDED BEFORE THE REWIND OPTION 
IS EXECUTED AND THE SWITCHING PROCEDURES INITIATED, SEE FILE 
LAYOUT, 

ON RETURN TO THE USER FROM A CLOSE REEL REQUEST REGISTER AO 
WILL CONTAIN THE LOCATION OF THE NEXT ITEM AREA IN THE BUFFER, 

A CLOSE REEL REQUEST IS IGNORED IF THE FILE IS ON FASTRAND, 

THE TAPE IS AUTOMATICALLY REWOUND AND THE STANDARD REEL 
SWITCHING PROCEDURES INITIATED, SEE SECTION ON LABEL AND SENTINEL 
CONVENTIONS, 

13,3,1,6, CLOSE FILE 

THE CLOSE FILE REQUEST IS USED TO TERMINATE THE WRITING OF AN 
OUTPUT FILE AND MUST BE INCLUDED IN THE CODING FOR ALL OUTPUT 
FILES, THERE ARE NO RESTRICTIONS ON THE NUMBER OF CLOSE REQUESTS 
CODED TO REFERENCE AN INDIVIDUAL OUTPUT FILE, BUT ONLY ONE OF THEM 
MAY BE SELECTED BY THE PROGRAM TO PERFORM THE ACTUAL FUNCTION, 
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THE CLOSE FILE REQUEST IS CODED 

TAG CLOSE 'FILE' FCTABLEU) ' ' OPTION' ft. FCTABLE ( N>, 'OPTION' 

WHERE TAG IS OPTIONAL AT THE USER'S DISCRETION, CLOSE IS THE NAME 
OF THE REQUEST AND MUST BE USED AS SHOWN, 'FILE* IS THE T*PE OF 
CLOSE PROCEDURE TO BE INITIATED AND MUST BE USED AS SHOWN, THE 
FCTABLE SUBFIELD IS THE SYMBOLIC LOCATION OF THE FILE CONTROL 
TABLE THAT MAINTAINS THE FILE IN QUESTION, THE 'OPTION' SUBFIELD 
IS THE REWIND OPTION, IT MAY BE CODED AS 'L' FOR REWIND WITH 
INTERLOCK OR 'N' FOR NO REWIND, A REWIND WITHOUT INTERLOCK IS 
PERFORMED IF NONE OF THE OTHERS ARE SPECIFIED. 

WHEN THE CLOSE REQUEST IS ISSUED, THE BUFFER IS CONSTRUCTED 
ACCORDING TO THE FORMAT DEFINITION FOR BLOCKS AND WRITTEN ON THE 
OUTPUT DEVICE FOLLOWED BY AN END OF FILE MARK, IF A FORMAT 
DEFINITION FOR END OF FILE SENTINELS HAS BEEN GIVEN, THE BLOCK IS 
GENERATED AND WRITTEN ALSO FOLLOWED BY AN END OF FILE MARK, IF A 
DEFINITION HAS NOT BEEN GIVEN* NO SENTINEL OR MARK IS PRODUCED. 

A FINAL END OF FILE MARK IS RECORDED BEFORE THE REWIND OPTION 
IS INITIATED, 

IF THE FILE IS ON FASTRAND AND SENTINELS ARE NOT SPECIFIED, THE 
STANDARO SENTINEL ($GEOF$) IS RECORDED FOLLOWING THE LAST VALID 
BLOCK. 

A SINGLE CLOSE REQUEST MAY BE USED TO CLOSE ALL THE FILES In A 
PROGRAM REGARDLESS OF THEIR PROCESSING MODES, 

13.3,1,7, RELEASE 

THE RELEASE REQUEST IS USED TO IMMEDIATELY RELINQUISH A 
PROGRAM'S ASSOCIATION WITH AN OUTPUT FILE AND ITS ASSIGNED 
DEVICES, THE DISPOSITION OF THE FILE DEPENDS UPON THE CATALOGING 
OPTIONS SPECIFIED ON THE ASSIGN CONTROL CARD AND THE TYPE OF 
RELEASE OPTION SPECIFIED ON THE FREE CONTROL CARD. THE RELEASE 
REQUEST IS CODED 

TAG RELESE FCTABLE(l) ,,• FCTABLE(N) 

WHERE TAG IS OPTIONAL AT THE USER'S DISCRETION, RELESE IS THE 
NAME OF THE REQUEST AND MUST BE USED AS SHOWN. THE FCTABLE FIELD 
IS THE SYMBOLIC LOCATION OF THE FILE CONTROL TABLE THAT MAINTAINS 
THE FILES IN QUESTION, 

THE RELEASE REQUEST USES THE CLOSE OUTPUT FILE ROUTINES TO 
CLOSE THE FILE (WITH INTERLOCKED REWIND FOR TAPE DEVICES) BEFORE 
DISPOSITION, IF NOT ALREADY CLOSED, THEREFORE A FILE TO BE 
RELEASED DOES NOT HAVE TO BE TERMINATED WITH THE CLOSE REQUEST, 
IF THE FILE WAS NOT CATALOGUED (OPTION ON ASSIGN CARD) IT CANNOT 
BE OPENED AGAIN IN THE PROGRAM, 
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13.3,2. INPUT 

THE INPUT SUBROUTINES PROVIDE FOR THE READING OF AN EXISTING 
FILE FROM AN EXTERNAL MEDIA. THESE SUBROUTINES ARE CONCERNED ONLY 
WITH THE MANIPULATION OF THE DATA REQUESTED BY THE OBJECT UROGRAM. 
THE FORMAT OF THE DATA IS VALIDATED BY INTERROGATING THE 
ASSOCIATED FORMAT DEFINITION BEFORE THE DATA IS PRESENTED TO THE 
OBJECT PROGRAM. ABSENCE OF A DEFINITION FOR A PARTICULAR RECORD 
TYPE IMPLIES THAT NO CHECKING WILL BE MADE PRIOR TO PRESENTING THE 
DATA TO THE OBJECT PROGRAM. 

THE FUNCTIONS PROVIDED BY THESE ROUTINES INCLUDE OPEN FILE* 
READ (SEQUENTIAL) * READ (RANDOM) * DRAIN* CLOSE REEL, CLOSE FILE 
AND RELEASE. THESE FUNCTIONS ARE PROCEDURAL CALLS* CODED IN THE 
OBJECT PROGRAM* TO REQUEST THE DESIRED FUNCTION* 

UPON RETURN TO THE USER FROM A READ OR READ RANDOM REQUEST* 
REGISTER AO WILU CONTAIN INFORMATION IN THE FORMAT OF AN ACCESS 
WORD. 



35 



i7 
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THIS WORD DEFINES THE ACTUAL SIZE AND BUFFER LOCATION OF THE 
CURRENT ITEM REGARDLESS OF WHICH READ FORM IS USED. NOTE THAT 
FOR REQUESTS THAT SPECIFIES A MOVE* THE USER WILL HAVE TWO IMAGES 
OF THE CURRENT ITEMt ONE In THE LOCATION SPECIFIED BY THE ADDR 
SUBFIELDI THE OTHER IN THE BUFFER AS SPECIFIED BY THE CONTENTS OF 
AO. THE BUFFER IMAGE IS ALWAYS AVAILABLE UNTIL ANOTHER READ 
REQUEST IS ISSUED. 

WHEN AN END OF FILE MARK IS DETECTED AND A FORMAT DEFINITION 
FOR END OF REEL OR END OF FILE SENTINELS HAS BEEN SPECIFIED* THE 
SENTINEL BLOCK IS READ AND VALIDATED ACCORDING TO ITS RESPECTIVE 
DEFINITION BEFORE THE APPROPIATE EXIT IS TAKEN. 

WHEN AN END OF FILE MARK IS DETECTED AND A FORMAT DEFINITION 
FOR END OF REEL OR END OF FILE SENTINELS HAS NOT BEEN SPECIFIED* 
THE END OF FILE EXIT IS ALWAYS TAKEN. 

IF THE END OF REEL EXIT IS NOT CODED OR IF TWO END OF FILE 
MARKS ARE DETECTED IN SUCCESSION* AN AUTOMATIC CLOSE REEL IS 
PERFORMED AND THE TAPE REWOUND WITH INTERLOCK. 

WHEN THE END OF REEL EXIT IS TAKEN REGISTER AO WILL CONTAIN THE 
USER'S AREA IN THE SENTINEL BLOCK* IF THERE WAS A SENTINEL* OR 
ZERO fF THERE WAS NO SENTINEL. 
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REGISTER Al WILL CONTAIN AN ADDRESS TO WHICH THE US&R MUST 
RETURN CONTROL AFTER HIS CLOSE PROCEDURES' TO REENTER THE MAIN 
SEQUENCE OF EXECUTION, 

13.3,2,1, OPEN INPUT 

THE OPEN INPUT REQUEST INITIALIZES A FILE CONTROL TABLE FOR 
SUBSEQUENT INPUT OPERATIONS ON THE DEVICE ASSIGNED TO THE TABLE. 
THERE ARE NO RESTRICTIONS ON THE NUMBER OF OPEN REQUESTS WHICH MAY 
BE CODED TO REFERENCE AN INPUT FILE* BUT ONLY ONE OF THEM MAY BE 
SELECTED BY THE PROGRAM TO PERFORM THE ACTUAL FUNCTION, THE OPEN 
REQUEST IS CODED 

TAG OPEN 'MODE' FCTABLEU) , 'OPTION' ••• FCTABLE(N) i 'OPTION* 

WHERE TAG IS OPTIONAL AT THE USER'S DISCRETION, OPEN IS THE NAME 
OF THE REQUEST AND MUST BE USED AS SHOWN, 'MODE' SPECIFIED THE 
INTENDED MODE OF OPERATION FOR THIS FILE AND MAY BE CODED AS 
f INPUT' FOR FORWARD OPERATIONS AND 'REVRSE* FOR BACKWARD 
OPERATIONS, THE FCTABLE SUBFIELD IS THE SYMBOLIC LOCATION OF THE 
FILE CONTROL TABLE TO BE INITIATED, THE OPTION SUBFIELD* IF USED* 
SPECIFIES A NO REWIND OPTION AND MUST BE CODED AS 'N'. IF THE 
FILE IS TO BE REWOUND BEFORE OPENING* THE OPTION SUBFIELD MUST BE 
OMITTEDt FOR EXAMPLE THE OPEN REQUESTS? 

ABC OPEN 'INPUT* ALPHA, *N' BETA 
DEF OPEN 'REVRSEt GAMMA 

SPECIFIES TO THE SYSTEM TO OPEN FILE CONTROL TABLES ALPHA AND BETA 
FOR FORWARD PROCESSING AND, FILE CONTROL TABLE GAMMA FOR BACKWARD 
PROCESSING, IF ALPHA AND BETA ARE CONTROL TABLES FOR TAPE FILES, 
THE TAPES ASSIGNED TO ALPHA WILL NOT BE REWOUND BEFORE READING 
WHILE THE TAPES ASSIGNED TO BETA WILL, IF THEY ARE CONTROL TABLES 
FOR MASS STORAGE FILES THE REWIND INDICATION WILL BE IGNORED, 
REWINDING IS NEVER PERFORMED ON FILES OPENED FOR BACKWARD (REVRSE) 
PROCESSING, 

IF A FORMAT DEFINITION FOR LABELS HAS BEEN SPECIFIED* THE LABEL 
BLOCK IS READ AND THOSE PORTIONS OF IT DEFINED BY DEFINITIONS ARE 
VALIDATED BY THE SYSTEMt ANY ERROR CONDITION DETECTED CAUSES THE 
APPROPRIATE EXIT TO BE TAKEN, USER LABEL INFORMATION* IF ANY* IS 
PRESENTED TO THE OBJECT PROGRAM FOR CHECKING, REGISTER Al WILL 
CONTAIN THE LOCATION OF THE USER LABEL AREA IN THE FORM OF AN 
ACCESS WORD, 

35 47 
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IF THERE IS NO USER LABEL INFORMATION, Al CONTAINS ZERO. 

WHEN FORMAT DEFINITIONS FOR LABELS HAVE NOT BEEN SPECIFIED FOR 
A FILEt THE SYSTEM ASSUMES THE FILE TO BE UNLABELED AND PROCESSES 
THE FIRST BLOCK AS DATAt 

FILES OPENED IN THE BACKWARD DIRECTION ARE PROCESSED AS 
UNLABELED FILES. 

AN OPEN REQUEST MAY BE USED TO OPEN FILES OF DIFFERENT 
PROCESSING MODES. IN SUCH A CASE THE tMODEt FIELD SPECIFIES TNE 
TYPE OF PROCESSING INTENDED. SEE THE EXAMPLE UNDER OPEN OUTPUT. 

13.3.2.2. READ 

THE READ REQUEST IS A DIRECTIVE TO THE SYSTEM TO OBTAIN THE 
NEXT CONSECUTIVE ITEM IN THE FILE. THE FORMAT DEFINITION FOR 
ITEMS IS INTERROGATED IN ORDER TO VALIDATE THE ITEM BEFORE IT IS 
PRESENTED TO THE USER. IF A FORMAT DEFINITION HAS NOT BEEN 
SPECIFIED, THE ITEM IS PRESENTED UNALTERED, THE READ REQUEST IS 
CODED IN ONE OF THE FOLLOWING FORMS. 

(1) TAG READ FCTABLE EOF-EXIT 

(2) TAG READ FCTABLE Q,ADOR EOF-EXIT 

(3) TAG READ FCTABLE NBRWDS,ADDR EOF-EXIT 

WHERE TAG IS OPTIONAL AT THE USER'S DISCRETION. READ IS THE NSKME 
OF THE REQUEST AND MUST BE USED AS SHOWN. FCTABLE IS THE SYMBOLIC 
LOCATION OF THE FILE CONTROL TABLE THAT MAINTAINS THE FILE IN 
QUESTION. NBRWDS IS THE NUMBER OF WORDS IN THE ITEM TO BE MOVED 
AND ADDR IS THE SYMBOLIC LOCATION TO WHICH THE ITEM WILL BE MOVED* 
EOF-EXIT IS THE SYMBOLIC LOCATION OF A USER ROUTINE TO WHICH THE 
SYSTEM WILL RETURN CONTROL WHEN AN END-OF-FILE CONDITION IS MET. 

THE FOLLOWING DESCRIPTIONS OF THE THREE READ FORMS APPLY TO 
BOTH FIXED AND VARIABLE LENGTH ITEMS. 

FORM(l) IS INTERPRETED AS A REQUEST FOR THE NEXT CONECUTIVE 
ITEM IN THE FILE. IF THE NEXT ITEM IS NOT IN THIS BUFfER, ANOTHER 
BLOCK IS READ FROM THE INPUT MEDIUM AND THE FIRST ITEM OBTAINED. 
THE USER MAY THEN PROCESS THE ITEM WITHOUT ITS REMOVAL FROM THE 
BUFFER. THIS REQUEST MUST NOT BE USED FOR SPANNED ITEMS. 

F0RM(2) MAY BE USED WHEN READING SPANNED ITEMS (SPANNED ITEMS 
OVERLAP BLOCKS) AS WELL AS ITEMS OF FIXED AND VARIABLE LENGTH. IT 
IS INTERPRETED AS A REQUEST TO MOVE THE NEXT CONSECUTIVE ITEM* IN 
ITS ENTIRETY, TO THE USER AREA SPECIFIED BY THE OtADDR FIELD. IF 
THE ITEM IS SPANNED, SEVERAL REQUESTS TO THE INPUT MEDIUM MAY BE 
NECESSARY TO OBTAIN THE COMPLETE ITEM. 
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F0RM<3> IS FUNCTIONALLY SIMILAR TO F0RM(2). IT DIFFERS IN fHAT 
IT IS INTERPRETED AS A REQUEST TO MOVE ONLY THAT NUMBER OF WORDS 
OF THE ITEM SPECIFIED BY THE NBRWDS SUBFIELD TO THE USER AREA 
SPECIFIED BY THE ADDR SUBFIELD. 

13.3.2.3. READ RANDOM 

THE READ RANDOM REQUEST IS A DIRECTIVE TO THE SYSTEM TO OBTAIN 
A SPECIFIC ITEM. THE ITEM IN QUESTION IS SPECIFIED BY AN ITEM 
NUMBER WHICH IS THE POSITION OF THE ITEM IN THE FILE RELATIVE TO 
THE BEGINNING OF THE FILE. ONCE THE ITEM IS OBTAINED' THE FORMAT 
DEFINITION FOR ITEMS IS INTERROGATED TO VALIDATE THE ITEM BEFORE 
IT IS PRESENTED TO THE USER. IF A FORMAT DEFINITION HAS NOT BEEN 
SPECIFIED* THE ITEM IS PRESENTED UNALTERED. 

THE FILE IN QUESTION MUST RESIDE ON MASS STORAGE AND HAVE FIXED 
SIZE ITEMS AND BLOCKS. THE READ RANDOM REQUEST IS CODED IN ONE OF 
THE FOLLOWING FORMS. 

(1) TAG READ FCTABlE Q»ADDR ITEM-NBR 

<2> TAG READ FCTABLE NBRWDSrADDR ITEM-NBR 

WHERE TAG IS OPTIONAL AT THE USER'S DISCRETION. READ IS THE NAME 
OF THE REQUEST AND MUST BE USED AS SHOWN. FCTABLE IS THE SYMBOLIC 
LOCATION OF THE FILE CONTROL TABLE THAT MAINTAINS THE FILE IN 
QUESTION. NBRWDS IS THE NUMBER OF WORDS IN THE ITEM TO BE MOVED 
AND ADDR IS THE SYMBOLIC LOCATION TO WHICH THE ITEM WILL BE MOVED* 
ITEM-NBR SPECIES THE RELATIVE POSITION IN THE FILE OF THE ITEM TO 
BE READ. FILE-ERROR IN THE CONTROL TABLE IS A SYMBOLIC LOCATION 
IN THE USER'S PROGRAM TO WHICH THE SYSTEM WILL EXIT WHENEVER IT 
ENCOUNTERS A REQUEST THAT REFERENCES A NON-EXISTENT ITEM. 

WHEN THE READ RANDOM REQUEST IS EXECUTED* THE SYSTEM OBTAINS 
FROM THE INPUT MEDIUM THE BLOCK THAT CONTAINS THE ITEM SPECIFIED 
IN THE ITEM-NBR FIELD. IF THE REQUEST FORM IS U)r THE ENTIRE 
ITEM IS MOVED TO THE USER'S AREA SPECIFIED BY THE OrADDR FIELD. 
IF THE REQUEST FORM IS (2), ONLY THAT NUMBER OF WORDS OF THE ITEM 
SPECIFIED BY THE NBRWDS SUBFIELD IS MOVED TO THE AREA SPECIFIED BY 
THE ADDR SUBFIELD. 

SINCE ITEMS IN FILES BEING READ RANDOMLY CAN BE REREAD AGAIN 
AND AGAIN IN ANY ORDER, THERE IS NO LOGICAL END-OF-FILE AND HENCE 
NO END-OF-FILE DETECTION NECESSARY. 

13.3.2.4. DRAIN 

THE DRAIN REQUEST CAUSES THE SYSTEM TO IMMEDIATELY RELINQUISH 
THE BUFFER CURRENTLY IN USE AND ACQUIRE ANOTHER BLOCK OF DATA FROM 
THE ASSIGNED FJLE. THE DRAIN REQUEST IS CODED? 
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TAG DRAIN FCTABLE(l) 



• • * 



FCTABLE(N) 



WHERE TAG IS OPTIONAL AT THE USER'S DISCRETION, DRAIN IS THE NAME 
OF THE REQUEST AND MUST BE USED AS SHOWN, FCTABLE IS THE SYMBOLIC 
LOCATION OF THE FILE CONTROL TABLE THAT MAINTAINS THE FILE IN 
QUESTION, 

WHEN THE DRAIN REQUEST IS EXECUTED* ANY UNUSED ITEMS IN THE 
CURRENT BUFFER ARE IGNORED, IF THE BUFFER HAS A SPANNED ITEM* 
SEVERAL BUFFERS MAY HAVE TO BE BYPASSED TO GET TO THE NEXT VALID 
ITEM, THE NEXT READ REQUEST FOR THIS FILE WILL BE DIRECTED TO THE 
FIRST VALID ITEM IN THE NEWLY ACQUIRED BUFFER. 

13.3.2.5. CLOSE REEL 

THE CLOSE REEL REQUEST IS USED TO TERMINATE THE READING OF AN 
INPUT REEL AND AUTOMATICALLY INITIATE THE READING OF SUBSEQUENT 
REELS OF THE SAME FILE, THE CLOSE REEL REQUEST IS CODED 

TAG CLOSE 'REEL' FCTABLEU) ' 'OPTION' ... FCTABLE(N) , 'OpTlQN' 

WHERE TAG IS OPTIONAL AT THE USER'S DISCRETION, CLOSE IS THE NAME 
OF THE REQUEST AND MUST BE USED AS SHOWN, 'REEL' IS THE TyPE OF 
CLOSE PROCEDURE TO BE INITIATED ANO MUST BE USED AS SHOWN. THE 
FCTABLE SUBFIELD IS THE SYMBOLIC LOCATION OF THE FILE CONTROL 
TABLE THAT MAINTAINS THE FILE IN QUESTION, THE OPTION SUBFIELD IS 
THE REWIND OPTION, IT MAY BE CODED AS »L' FOR REWIND WITH 
INTERLOCK OR 'N' FOR NO REWIND, THE REWIND WITHOUT INTERLOCK 
OPTION IS PERFORMED IF NONE OF THE ABOVE OPTIONS ARE SPECIFIED, 

THE CLOSE REEL REQUEST RELEASES ALL BUFFERS BACK TO THE POOL* 
INITIATES THE REWIND OPTION AND REEL SWAPPING PROCEDURES, 

ON RETURN TO THE USER FROM A CLOSE REEL REQUEST REGISTER Ai 
WILL CONTAIN THE USER LABEL ACCESS WORD IF THERE WAS A USER LABEL 
OR ZERO IF THERE WAS NO LABEHSEE OPEN INPUT), 

13.3.2.6, CLOSE FILE 

THE CLOSE FILE REQUEST IS USED TO TERMINATE THE READING OF AN 
INPUT FILE AND MUST BE INCLUDED IN THE CODING FOR ALL INPUT 
FILES, THERE ARE NO RESTRICTIONS ON THE NUMBER OF CLOSE REQUESTS 
CODED TO REFERENCE AN INDIVIDUAL INPUT FILE, BUT ONLY ONE OF THEM 
MAY BE SELECTED BY THE PROGRAM TO PERFORM THE ACTUAL FUNCTION. 
THE CLOSE FILE REQUEST IS CODED 



TAG CLOSE 'FILE' FCTABLE(l) f 'OPTION' 



. . . 



FCTABLE(N>f 'OPTION' 



WHERE TAG IS OPTIONAL AT THE USER'S DISCRETION, CLOSE IS THE NAME 
OF THE REQUEST AND MUST BE USED AS SHOWN, 'FILE' IS THE T*PE OF 
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CLOSE PROCEDURE TO BE INITIATED AND MUST BE USED AS SHOWN* ?HE 
FCTABLE SUBFIELD IS THE SYMBOLIC LOCATION OF THE FILE CONTROL 
TABLE THAT MAINTAINS THE FILE IN QUESTION. THE 'OPTION' SyBFIELD 
IS THE REWIND OPTION. IT MAY BE CODED AS 'L' FOR REWIND WITH 
INTERLOCK OR 'N f FOR NO REWIND. A REWIND WITHOUT INTERLOCK IS 
PERFORMED IF NONE OF THE ABOVE OPTIONS ARE SPECIFIED. 

A SINGLE CLOSE REQUEST MAY BE USED TO CLOSE ALL THE FILES IN A 
PROGRAM REGARDLESS OF THEIR PROCESSING MODES. 

13.3.2.7. RELEASE 

THE RELEASE REQUEST IS USED TO IMMEDIATELY RELINQUISH A 
PROGRAM'S ASSOCIATION WITH AN INPUT FILE AND ITS ASSIGNED DEVICES. 
THE DISPOSITION OF THE FILE DEPENDS THE CATALOGING OPTIONS 
SPECIFIED ON THE ASSIGN CONTROL CARD AND THE TYPE OF RELEASE 
OPTION SPECIFIED ON THE FREE CONTROL CARDt THE RELEASE REQUEST IS 
CODED 



TAG RELESE FCTABLE (1) 



. . . 



FCTABLE (N) 



WHERE TAG IS OPTIONAL AT THE USER'S DISCRETION. RELESE IS THE 
NAME OF THE REQUEST AND MUST BE USED AS SHOWN. THE FCTABLE FIELD 
IS THE SYMBOLIC LOCATION OF THE FILE CONTROL TABLE THAT MAINTAINS 
THE FILE IN QUESTION. 

THE RELEASE REQUEST USES THE CLOSE INPUT FILE ROUTINES TO CLOSE 
THE FILE (WITH INTERLOCKED REWIND FOR TAPE DEVICES) BEFORE 
DISPOSITION, IF NOT ALREADY CLOSED. THEREFORE A FILE TO BE 
RELEASED DOES NOT HAVE TO BE TERMINATED WITH A CLOSE REQUEST. IF 
THE FILE MAS NOT CATALOGUED (OPTION ON ASSIGN CARD) IT CANNOT BE 
OPENED AGAIN IN THE PROGRAM. 

13.3.3. IN/OUT 

THE IN/OUT MODE OF PROCESSING PROVIDES THE CAPABILITY TO MOBIFY 
AN EXISTING MASS STORAGE FILE WITHOUT THE NECESSITY TO RECREATE 
THE FILE, THIS IS ACCOMPLISHED BY ALLOWING BOTH READ ANO WRITE 
REQUESTS TO REFERENCE THE SAME FILE. THE USER CAN THEREFORE READ 
AN ITEM' ALTER THE ITEM AND REPLACE IT IN THE FILE. 

FILES CAN BE MODIFIED BY UPDATING OR EXTENDING. WHEN A FILE IS 
BEING UPDATED* ITEMS MAY BE SIMPLY MODIFIED OR COMPLETELY 
REWRITTEN. IF THEY ARE REWRITTEN THE LENGTH AND FORMAT OF THE 
ITEM MUST BE IDENTICAL TO THE ORIGINAL ITEM. IF A FILE IS BEING 
EXTENDED, THE FORMAT OF THE EXTENSION MUST BE IDENTICAL TO THE 
PREVIOUS PORTION OF THE FILE WITH THE ITEM AND BLOCK STRUCTURE 
MAINTAINED. 
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13,3,3,1, OPEN IN/OUT 



THE OPEN IN/OUT REQUEST INITIALIZES A FILE CONTROL TABLE FOB 
SUBSEQUENT INPUT AND OUTPUT OPERATIONS ON THE MASS STORAGE FILE 
ASSIGNED TO THE TABLE t THERE ARE NO RESTRICTIONS ON THE NUMBER OF 
OPEN REQUESTS WHICH MAY BE CODED TO REFERENCE AN IN/OUT FILE BUT 
ONLY ONE OF THEM MAY BE SELECTED BY THE PROGRAM TO PERFORM THE 
ACTUAL FUNCTlONt THE OPEN REQUEST IS CODED 



TAG OPEN 'MODE' FCTABLE(1> . ' OPTION f 



• • • 



FCTABLE(N># 'OPTION' 



WHERE TAG IS OPTIONAL AT THE USER'S DISCRETION, OPEN IS THE NAME 
OF THE REQUEST AND MUST BE USED AS SHOWN, tMODEt SPECIFIES THE 
INTENDED MODE OF OPERATION FOR THIS FILE AND MUST BE CODED AS 
♦IN/OUT' FOR INPUT/OUTPUT PROCESSING, THE FCTABLE SUBFIELD IS THE 
SYMBOLIC LOCATION OF THE FILE CONTROL TABLE THAT MAINTAINS THE 
FILE IN QUESTION, THE 'OPTION* SUBFIELD* IF USED* SPECIFIES THAT 
THE USER WILL EXTEND THE FILE* IN THIS CASE IT MUST BE CODED AS 
♦ E» TO INDICATE EXTENSION, ABSENCE OF THE OPTION SUBFIELD IMPLIES 
THAT THE FILE WILL BE UPDATED* 

IF EXTENSION WAS SPECIFIED* THE FILE IS INITIALIZED AT THE END 
ALLOWING ITEMS TO BE ADDED TO THE FILE, IF UPDATING 1$ IMPLIED* 
THE FILE IS INITIALIZED AT THE BEGINNING TO ALLOW EACH ITEM IN THE 
FILE THE OPPORTUNITY TO BE UPDATED, 

THE OPEN IN/OUT PROCEDURE IS A COMBINATION OF THE OPEN INPUT 
AND OPEN OUTPUT PROCEDURES, THAT IS, REGISTER Al WILL CONTAIN THE 
ACCESS WORD FOR THE USER'S LABEL* IF ANY, AND REGISTER AO WILL 
CONTAIN THE ACCESS WORD FOR THE MAXIMUM SIZE ITEM THAT COULD BE 
WRITTEN. 

THE LABEL IS AUTOMATICALLY REWRITTEN WHEN THE FIRST READ OR 
WRITE REQUEST IS ISSUED* THEREFORE ANY LABEL UPDATE MUST BE MADE 
IN THE LABEL AREA BEFORE THE FIRST REQUEST IS ISSUED, 

13.3.3.2, READ-WRITE 

THE INPUT READ FORMS (2) AND (3)* AND THE OUTPUT WRITE FORMS 
(3) AND (*f) ARE THE ONLY LEGITIMATE READ/WRITE REQUESTS FOR 
SEQUENTIAL PROCESSING AN IN/OUT FILE, 

ON RETURN TO THE USER FROM A READ OR WRITE REQUEST REGISTER AO 
ALWAYS CONTAINS AN ACCESS WORD FOR THE MAXIMUM SIZE ITEM THAT CAN 
BE WRITTEN. IF THE FILE IS BEING UPDATED THIS SIZE REPRESENTS THE 
ACTUAL SIZE OF THE ITEM *JUST READ OR* IT REPRESENTS THE SIZE OF 
THE NEXT ITEM AREA INTO WHICH AN ITEM CAN BE WRITTEN, 

IF A WRITE REQUEST SPECIFIES AN ITEM OF SIZE LESS THAN THE ITEM 
OR ITEM AREA PREVIOUSLY GIVEN* THE UNUSED PORTION OF THE ITEM OR 
ITEM AREA IS MAINTAINED UNALTERED* 
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IF THE FILE IS BEING EXTENDED MAXIMUM ITEM SIZE IS THE MAXIMUM 
SIZE SPECIFIED BY THE USER, 

THE FOLLOWING LOGIC IS IMPLIED WHEN SEQUENTIAL READ/WRITE 
REQUESTS ARE BEING EXECUTED, 

- A READ REQUEST ALWAYS MAKES AN ITEM AVAILABLE FOR PROCESSINGt 

- A WRITE REQUEST FOLLOWING A READ REQUEST REWRITES THE ITEM» 

- CONSECUTIVE READ REQUESTS WITHOUT INTERVENING WRITE REQUESTS 
MAKES AVAILABLE CONSECUTIVE ITEMS WHICH ARE NOT REWRITTEN, 

- CONSECUTIVE WRITE REQUESTS WITHOUT INTERVENING READ REQUESTS 
WILL CAUSE THE WRITING OF SUCCESSIVE ITEMS* 

- A READ REQUEST FOLLOWING SEVERAL CONSECUTIVE WRITE REQUESTS 
WILL OBTAIN THAT ITEM IN THE FILE WHICH SEQUENTIALLY FOLLOWS 
THE LAST ONE WRITTEN* 

i3,3,3,3, READ-WRITE RANDOM 

THE READ AND WRITE RANDOM REQUESTS FOR IN/OUT FILES ARE 
IDENTICAL IN FORM AND FUNCTION TO THOSE SPECIFIED FOR RANDOM INPUT 
AND OUTPUT FILES, 

THE FOLLOWING LOGIC IS IMPLIED WHEN RANDOM WRITE REQUESTS ARE 
BEING EXECUTED, 

• A REQUEST TO WRITE AN ITEM IN A LOCATION THAT ALREADY 
CONTAINS AN ITEM RESULTS IN THE ITEM BEING OVERWRITTEN* 

- A REQUEST TO WRITE AN ITEM IN A LOCATION THAT DOES NOT 
CONTAIN AN ITEM RESULTS IN THAT ITEM BEING INSERTED INTO 
THE FILE* 

13.3.3.4, EXCLUSIVE READ RANDOM 

THE EXCLUSIVE READ RANDOM REQUEST ALLOWS A USER TO SPECIFY TO 
THE SYSTEM THAT HE WISHES EXCLUSIVE USE OF A SPECIFIC FIXED LENGTH 
ITEM, ALL OTHER REFERENCES TO THIS PARTICULAR ITEM ARE 
INTERLOCKED BY THE SYSTEM UNTIL IT HAS BEEN RELEASED, THE CODING 
OF THE EXCLUSIVE READ RANDOM REQUEST. AS WELL AS ITS FUNCTION* IS 
IDENTICAL TO THAT OF THE NORMAL READ RANDOM REQUEST EXCEPT THAT 
THE REQUEST NAME (READ) IS PREFIXED BY EX. FOR EXAMPLE! EXREAD, 
ALL FORMS OF THE READ RANDOM REQUEST MAY BE USED EXCLUSIVELY, 

WHENEVER AN ITEM IS OBTAINED FOR EXCLUSIVE USE* IT IS 
AUTOMATICALLY RELEASED BY THE NEXT REFERENCE TO THE FILE* 

13.3. 3.5. CLOSE FILE 

THE CLOSE FILE REQUEST IS USED TO TERMINATE THE READING AND 
WRITING OF AN IN/OUT FILE AND MUST BE INCLUDED IN THE CODING FOR 
ALL IN/OUT FILES, THERE ARE NO RESTRICTIONS ON THE NUMBER OF 
CLOSE REQUESTS CODED TO REFERENCE AN INDIVIDUAL IN/OUT FILEt BUT 
ONLY ONE OF THEM MAY BE SELECTED BY THE PROGRAM TO PERFORM THE 
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ACTUAL FUNCTION t THE CLOSE REQUEST IS CODED 
TAG CLOSE »FILE» FCTABLE(l) ... FCTABLE(N) 

WHERE TAG IS OPTIONAL AT THE USER'S DISCRETION, CLOSE IS THE NAME 
OF THE REQUEST AND MUST BE USED AS SHOWN, 'FILE' IS THE TYPE OF 
CLOSE PROCEDURE TO BE INITIATED AND MUST BE USED AS SHOWN, THE 
FCTABLE FIELD IS THE LOCATION OF THE FILE CONTROL TABLES THAT 
MAINTAIN THE FILES IN QUESTION, 

IF THE CLOSE FILE REQUEST IS EXECUTED WITH A FORMAT DEFINITION 
FOR END OF FILE SENTINELS SPECIFIED* THE SENTINEL IS WRITTEN 
ACCORDING TO THE FOLLOWING RULES, 

1. IF THE ORIGINAL SENTINEL WAS NOT OVERWRITTEN AND RECORDING 
WAS NOT DONE BEYOND THE SENTINEL* IT WILL BE UPDATED. 

2. IF THE ORIGINAL SENTINEL WAS NOT OVERWRITTEN AND RECORDING 
WAS DONE BEYOND THE SENTINEL* IT IS ERASED AND A NEW ONE 
RECORDED AFTER THE LAST BLOCK IN THE FILE, 

3. IF THE ORIGINAL SENTINEL WAS OVER WRITTEN, A NEW SENTINEL 
IS RECORDED AFTER THE LAST BLOCK IN THE FILE, 

IF A FORMAT FOR END OF FILE SENTINELS WAS NOT SPECIFIED* THE 
ROUTINE RECORDS THE SENTINEL $OEOF$ FOLLOWING THE LAST VALID 
BLOCK, THIS PREVENTS THE ROUTINE FROM PRESENTING INVALID DATA 
WHEN THE FILE IS READ. 

SINCE IN/OUT FILES RESIDE ON MASS STORAGE DEVICES, NO REWIND 
PROCEDURES ARE INITIATED, 

13,3,3,6, RELEASE 

THE RELEASE REQUEST IS USED TO IMMEDIATELY RELINQUISH A 
PROGRAM'S ASSOCIATION WITH AN IN/OUT FILE AND ITS ASSIGNED MASS 
STORAGE DEVICE, THE DISPOSITION OF THE FILE DEPENDS ON THE 
CATALOGING OPTIONS SPECIFIED ON THE ASSIGN CONTROL CARD AND THE 
TYPE OF RELEASE OPTION SPECIFIED ON THE FREE CONTROL CARD, THE 
RELEASE REQUEST IS COD? ED 

TAG RELESE FCTABLE U> ... FCTABLE (N) 

WHERE TAG IS OPTIONAL AT THE USER'S DISCRETION, RELESE IS THE 
NAME OF THE REQUEST AND MUST BE USED AS SHOWN, THE FCTABLE 
SUBFIELD IS THE SYMBOLIC LOCATION OF THE FILE CONTROL TABLE THAT 
MAINTAIN THE FILE IN QUESTION. 

THE RELEASE REQUEST USES THE CLOSE IN/OUT FILE ROUTINES TO 
CLOSE THE FILE NORMALLY BEFORE DISPOSITION* IF NOT ALREADY CLOSED. 
THEREFORE A FILE TO BE RELEASED DOES NOT HAVE TO BE TERMINATED 
WITH A CLOSE REQUEST. IF THE FILE WAS NOT CATALOGUED (OPTION ON 
ASSIGN CARD) IT CANNOT BE OPENED AGAIN IN THE PROGRAM. 
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I3,3 t <*. ITEM UYOUT 

ITEMS PROCESSED BY ITEM CONTROL MAY BE SPECIFIED AS FIXED OR 
VARIABLE IN LENGTH, VARIABLE LENGTH ITEMS ON FASTRAND AND TAPE 
WILL HAVE A CONTROL WORD TO SPECIFY THE ITEM LENGTH, FIXED LENGTH 
ITEMS ON FASTRAND WILL HAVE A CONTROL WORD THAT SPECIFIES THE 
SEQUENTIAL NUMBER OF THE ITEM WHILE FIXED LENGTH ITEMS ON TAPE 
WILL HAVE NO CONTROL INFORMATION. 

13,3,^.1, SINGLE ITEM LAYOUT 

FIGURES I AND 3 ILLUSTRATE THE MINIMAL ITEM PROCESSED BY ITEM 
CONTROL WHILE FIGURES g AND <t ILLUSTRATE THE ITEM WITH FO&MAT 
INFORMATION SPECIFIED BY THE USER»S FORMAT DEFINITION FOR ITEMS. 
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TAPE FILES (WITHOUT A FORMAT DEFINITION FOR ITEMS) • 



; A : b : 






• • 

I VARIABLE 1 
i LENGTH ; 
J ITEM ; 
I AREA 5 

; t. 

t * 
t • 


• 

I FIXED 
1 LENGTH 
; ITEM 
1 AREA 

• 


1 



FIGURE X 



TAPE FILES (WITH A FORMAT DEFINITION FOR ITEMS SPECIFIED). 



PREFIX : 
INFOR- ; 
MATION t 



VARIABLE ; 

LENGTH ; 

ITEM J 

AREA : 



SUFFIX ; 
INFOR- ; 
MATION S 



• 
• 


PREFIX 




t 
t 


INFOR- 


• 
• 


: 


MATION 


J 






• 






t 






I 




FIXED 


• 




LENGTH 


• 
• 


i 


ITEM 


• 
t 


i 


AREA 


: 


• 




; 




SUFFIX 


• 


• 


INFOR- 


• 
• 


t 


MATION 


• 
• 



FIGURE 2 

LENGTH OF THE PREVIOUS ITEM (FOR BACKWARD PROCESSING) 
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FASTRAND FILES (WITHOUT A FORMAT DEFINITION FOR ITEMS) ♦ 
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FIGURE 3 



FASTRAND FILES (WITH A FORMAT DEFINITION FOR ITEMS SPECIFIED) • 
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l3.3 f <U2 f BLOCKED ITEM LAYOUT 

ITEMS ARE BLOCKED OR DEBLOCKED AND FORMATS GENERATED OR CHECKED 
BY ITEM CONTROL. FIGURES 5 AND 6 ILLUSTRATES THE BLOCK AS IT IS 
PASSED TO OR FROM THE BLOCK BUFFERING PACKAGE. FIGURE 5 IS THE 
MINIMAL BLOCK AND FIGURE 6 IS A BLOCK WITH FORMAT INFORMATION 
SPECIFIED BY THE USER'S FORMAT DEFINITION FOR BLOCKS. 

TAPE OR FASTRAND BLOCKED ITEMS (WITHOUT A FORMAT DEFINITION FOR 
BLOCKS). 



VARIABLE 
OR 
FIXED 
LENGTH 
ITEMS 



FIGURE 5 



TAPE OR FASTRAND BLOCKED ITEMS (WITH A FORMAT DEFINITION FOR 
BLOCKS SPECIFIED). 
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INFOR- 
MATION 
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FIGURE 6 
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X3,<*. LABEL AND SENTINEL CONVENTIONS 



THE SYSTEM HAS A SET OF PROCEDURES THAT GOVERN THE MANNER IN 
WHICH IT HANDLES LABEL AND SENTINEL BLOCKS, THESE PROCEDURES ARE 
DIRECTLY RELATED TO THE FORMAT DEFINITIONS GIVEN FOR THE FILE AND 
THE TYPE OF DEVICE ASSIGNED • 

13,<t.I, OUTPUT 

THE EXISTENCE OF FORMAT DEFINITIONS FOR LABELS AND/OR 
SENTINELS WILL RESULT IN THE SYSTEM GENERATING AND RECORDING THOSE 
LABELS AND/OR SENTINELS* IF A PARTICULAR DEFINITION WAS NOT 
GIVEN, THE CORRESPONDING BLOCK IS NOT PRODUCED, 

MASS STORAGE 

FOR MASS STORAGE FILES t LABELS AND END-OF-FILE SENTINELS, IF 
SPECIFIED, ARE RECORDED AS THE FIRST AND LAST BLOCKS OF THE FILE, 
IF EITHER IS NOT SPECIFIED THE CORRESPONDING BLOCK IS NOT 
PRODUCED, 

MAGNETIC TAPES 

FOR TAPE FILES, LABELS ARE WRITTEN AS THE FIRST BLOCK OF EACH 
FILE ON A REEL AND AT THE BEGINNING OF EACH REEL OF A MULTI-REEL 
FILE. IN THE MULTI-REEL FILE CASE, AN END-OF-REEL SENTINEL IS 
RECORDED AT THE END OF EACH REEL, IN EITHER CASE* AN END-OF-FJLE 
SENTINEL IS RECORDED AS THE LAST BLOCK OF A FILE, 

IF A LABEL AND AN END-OF-FILE DEFINITION WERE GlyEN IN A 
FORMAT THE RESULT OF AN EXECUTION COULO PRODUCE EITHER A SINGLE 
REEL FILE WITH A LABEL AND AN END-OF-FILE SENTINEL OR A MULTI-REEL 
FILE WITHOUT END-OF-REEL SENTINELS BUT WITH A LABEL AND AN 
END-OF-FILE SENTINEL. A SINGLE OR MULTI-REEL TAPE WILL CONTAIN 
DATA ONLY, IF THERE WERE NO DEFINITIONS FOR LABELS, END-OF-REELS 
AND END-OF-FILE SENTINELS, 

ONE END-OF-FILE MARK WILL BE RECORDED BEFORE * AND TWO AFTER, 
EACH END-OF-REEL OR END-OF-FILE SENTINEL, IN THE ABSENCE 0F 
EITHER, TWO END-OF-FILE MARKS WILL FOLLOW THE LAST DATA BLOCK, 
FILES ON A MULTI-FILE-REEL ARE SEPARATED BY A SINGLE END-OF-FILE 
MARK, 

REEL SWITCHIN6 WILL BE ACCOMPLISHED IN THE EXECUTIVE ON 
REQUEST BY THE CLOSE REEL PROCEDURE t 

13,^,2, INPUT 

THE EXISTENCE OF FORMAT DEFINITIONS FOR LABELS AND/OR 
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SENTINELS WILL IMPLY TO THE SYSTEM THAT THE CORRESPONDING BLOCKS 
EXIST IN THE FILE. WHEN THESE BLOCKS ARE ENCOUNTERED THEY ARE 
VALIDATED ACCORDING TO THEIR RESPECTIVE DEFINITIONS BEFORE 
PROCESSING CONTINUES, THE ABSENCE OF A DEFINITION WILL IMPLY THAT 
THE CORRESPONDING BLOCK DOES NOT EXIST IN THE FILE. 

IF THIS IMPLICATION* BETWEEN THE FORMAT DEFINITIONS FOR LABELS 
AND/OR SENTINELS AND THE ACTUAL FILE, IS NOT TRUE AN ERROR 
CONDITION COULD RESULT, 

MAGNETIC TAPES 

WHEN AN END OF FILE MARK IS DETECTED AND FORMAT DEFINITIONS 
HAVE BEEN SPECIFIED, THE SENTINEL BLOCK IS READ BEFORE THE 
APPROPRIATE EXIT IS TAKEN. WHEN AN END OF FILE MARK IS DETECTED 
AND FORMAT DEFINITIONS HAVE NOT BEEN SPECIFIED, THE END OF FILE 
EXIT IS ALWAYS TAKEN. IF TWO END OF FILE MARKS ARE DETECTED IN 
SUCCESSION, AN AUTOMATIC CLOSE REEL REQUEST IS PERFORMED. 
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13.5, BLOCK BUFFERING PACKAGE 



THE BLOCK BUFFERING PACKAGE IS RESPONSIBLE FOR THE INTERNAL 
MANIPULATION OF A FILE AT THE BLOCK LEVEL. IT IS DESIGNED TO 
PROVIDE THE USER WITH A GENERAL MEANS OF FILE PROCESSING WITHOUT 
THE USE OF FORMAT DEFINITIONS. BLOCKS ARE READ AND WRITTEN 
UNALTERED , BY THE SYSTEM. 

WHENEVER A SENTINEL , END-OF-FILE MARK, OR END-OF*TApE IS 
DETECTED, THE ABNORMAL EXIT IS TAKEN WITH REGISTER Al CONTAINING 
AN ERROR CODE TO DEFINE THE TYPE OF ABNORMAL CONDITION, AND AN 
ADDRESS TO WHICH THE USER MUST RETURN CONTROL* AFTER HIS CLOSE 
PROCEDURES, TO RE-ENTER THE MAIN SEQUENCE OF EXECUTION. REGISTER 
AO WILL CONTAIN AN ACCESS WORD TO DEFINE THE LENGTH AND LOCATION 
OF THE SENTINELf OR ZERO IF NO SENTINEL. 

CONTROL OF A BUFFER POOL XS MAINTAINED BY THIS PACKAGE. EACH 
FILE IS ASSOCIATED WITH A BUFFER POOL WHICH MAY BE SHARED BY OTHER 
FILES IN THE OBJECT PROGRAM. 

THE ITEM CONTROL ROUTINES USE THIS PACKAGE FOR MANIPULATION OF 
THE BLOCKS IT CREATES. 

13,5,1, OUTPUT 

THE OUTPUT SUBROUTINES PROVIDE FOR THE CREATION OF FILES ON AN 
EXTERNAL MEDIA, THESE SUBROUTINES ARE CONCERNED ONLY WITH 
TRANSFERING BLOCKS OF DATA TO THE I/O HANDLER FOR WRITING AND 
SECURING EMPTY BUFFERS FROM THE BUFFER POOL FOR THE USER. 

THE FUNCTIONS PROVIDED BY THESE ROUTINES INCLUDE OpEN FILE* 
WRITE (SEQUENTIAL), WRITE (RANDOM), CLOSE REEL, CLOSE FILE, AND 
RELEASE. THESE FUNCTIONS ARE PROCEDURE CALLS CODED IN THE OBJECT 
PROGRAM TO REQUEST THE DESIRED FUNCTION. 

13.5.1.1, OPEN OUTPUT 

THE OPEN OUTPUT REQUEST INITIALIZES A FILE CONTROL TABLE FOR 
SUBSEQUENT OUTPUT OPERATIONS ON THE DEVICE ASSIGNED TO THE TABLE, 
THERE ARE NO RESTRICTIONS ON THE NUMBER OF OPEN REQUESTS WHICH MAY 
BE CODED TO REFERENCE AN OUTPUT FILE, BUT ONLY ONE OF THEM MAY BE 
SELECTED BY THE PROGRAM TO PERFORM THE ACTUAL FUNCTION, THE OPEN 
REQUEST IS CODED 

TAG BOPEN fMODE' FCTABLE(l) * 'OPTION ••• FCTABLE(N) , f OPTION' 

WHERE THE DEFINITION OF THIS REQUEST IS IDENTICAL TO THAT 
SPECIFIED FOR ITEM PROCESSING. 
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THE FUNCTIONS OF THE OPEN REQUEST ARE TO INITIALIZE THE FILE 
CONTROL TABLE FOR PROCESSING A FILE BY BLOCKS WITHOUT RESPECT TO 
ANY FORMAT DEFINITION OR LABEL PROCESSING* AND TO REQUEST A BUFFER 
FROM THE BUFFER POOL FOR THE FIRST OUTPUT BLOCK OF DATAt THE 
LOCATION AND LENGTH OF THE AVAILABLE BUFFER IS LOADED AS AN ACCESS 
WORD IN REGISTER AO BEFORE RETURN IS MADE, 

13. 5. 1,2, WRITE 

THE WRITE REQUEST IS A DIRECTIVE TO THE SYSTEM TO RECORD A 
BLOCK OF DATA, UNALTERED, ON THE OUTPUT DEVICE ASSIGNED TO THE 
FILE CONTROL TABLE. THE WRITE REQUEST MAY BE CODED IN ONE OF THE 
FOLLOWING FORMS: 

(l)TAG BWRIT FCTABLE 

(2) TAG BWRIT FCTABLE NBRWDS 

(3)TAG BWRIT FCTABLE 0,ADDR 

<*OTAG BWRIT FCTABLE NBRWDS, ADDR 

WHERE DEFINITIONS OF THE WRITE FORMS ARE IDENTICAL TO THOSE 
SPECIFIED FOR ITEM PROCESSING* EXCEPT THAT THE REFERENCE HERE IS 
TO BLOCKS. 

FORMU) IS INTERPRETED AS A REQUEST TO WRITE A BLOCK OF THE 
SIZE PREVIOUSLY GIVEN, AS THE NEXT CONSECUTIVE BLOCK. THIS FORM 
IS USED WHEN THE USER HAS ALREADY PLACED THE BLOCK IN THE GIVEN 
BUFFER. 

F0RM(2) IS INTERPRETED AS A REQUEST TO WRITE A BLOCK OF SIZE 
LESS THAN THE AREA PREVIOUSLY GIVEN, AS THE NEXT CONSECUTIVE 
BLOCK • THIS FORM IS USED WHEN THE USER HAS ALREADY PLACED THE 
BLOCK IN THE GIVEN BUFFER. IF BLOCK SIZE WAS SPECIFIED AS 
VARIABLE, NBRWDS IS THE BLOCK SIZE WRITTEN. HOWEVER IF BLOCK SIZE 
WAS SPECIFIED AS FIXED, THE BALANCE OF THE BUFFER AREA IS ZERO 
FILLED BEFORE WRITING. 

FORM (3) IS INTERPRETED AS A REQUEST TO MOVE A BLOCK OF THE SIZE 
PREVIOUSLY GIVEN, FROM THE AREA SPECIFIED BY THE 0,ADDR FIELD, 
INTO THE BUFFER TO BE RECORDED AS THE NEXT CONSECUTIVE BLOCK. 

FORMU) IS EQUIVELANT TO F0RM(2) EXCEPT THAT THE ADDR SUBFIELD 
SPECIFIES AN AREA FROM WHICH THE BLOCK IS TO BE MOVEDt 

ON RETURN TO THE USER REGISTER AO WILL CONTAIN AN ACCESS WORD 
FOR A NEWLY ACQUIRED BUFFER. 

X3.5.1.3. WRITE RANDOM 

THE WRITE RANDOM REQUEST IS A DIRECTIVE TO THE SYSTEM TO 
RECORD A BLOCK OF DATA, UNALTERED* IN A SPECIFIED POSITION WITHIN 
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A FILE. THE FILE IN QUESTION MUST RESIDE ON MASS STORAGE AND NAVE 
FIXED SIZE BLOCKS. THE WRITE RANDOM REQUEST IS CODED; 

(1) TAG BWRIT FCTABLE OrADDR BLKNBR 

U) TAG BWRIT FCTABLE NBRWDSfADDR BLKNBR 

WHERE THE DEFINITION OF THIS REQUEST IS IDENTICAL TO THAT 
SPECIFIED FOR ITEM PROCESSING' EXCEPT THAT THE REFERENCE HIRE IS 
TO BLOCKS, 

FORMU) IS INTERPRETED AS A REQUEST TO MOVE A BLOCK OF THE SIZE 
PREVIOUSLY GIVEN, FROM THE AREA SPECIFIED BY THE OtADDR FIELD, 
INTO THE BUFFER TO BE RECORDED AS A RANDOM BLOCK. 

F0RMC2) IS EQUIVELANT TO FQRMU) EXCEPT THAT THE NBRWDS 
SUBFIELD MAY SPECIFY A SIZE LESS THAN THAT PREVIOUSLY GlVENt THE 
UNUSED PORTION OF THE FIXED BLOCK IS EITHER ZERO FILLED OR LEFT 
UNDISTURBED, IT IS ZERO FILLED IF THE FILE IS BEING PROCESSED AS 
AN OUTPUT FILE. 

IT IS LEFT UNDISTURBED IF THE FILE IS BEING PROCESSED AS AN IN/OUT 
FILE, 

WHEN THE WRITE RANDOM REQUEST IS EXECUTED THE SYSTEM WRITES 
THE BLOCK AT THE POSITION IN THE FILE SPECIFIED BY BLK-NBR. T«E 
ACTUAL WRITING OF THE BLOCK INVOLVES A CHOICE BY THE SYSTEM OF ONE 
OF THE TWO FOLLOWING PROCEDURES, 

(I) IF THE POSITION IN WHICH THE BLOCK IS TO BE PLACED IS 
NOT THE BEGINNING OF A WRITE AREA <I,Et, FASTRAND 
SECTOR). THAT AREA IS RETRIEVED AT ITS BEGINNING' THE 
BLOCK IS INSERTED AND THE AREA REWRITTEN. 
(2) IF THE POSITION IS THE BEGINNING OF A WRITE AREA, THE 
BLOCK IS SIMPLY WRITTEN, 

ON RETURN TO THE USER REGISTER AO WILL CONTAIN AN ACCESS WORD 
FOR A NEWLY ACQUIRED BUFFER, 

X3,5,l.<+. CLOSE REEL 

THE CLOSE REEL REQUEST IS USED TO TERMINATE THE WRITING OF UN 
OUTPUT REEL AND AUTOMATICALLY INITIATE THE WRITING OF SUBSEQUENT 
REELS OF THE SAME FILE. THE CLOSE REQUEST IS CODED J 

TAG BCLOSE »REEL» FCTABLE 11) f •OPTION* ... FCTABLE (N) ,♦ OPTION' 

WHERE THE DEFINITION OF THIS REQUEST IS IDENTICAL TO THAT 
SPECIFIED FOR ITEM PROCESSING. 

THE CLOSE REEL REQUEST EXECUTES THE REWIND OPTION AND 
REFERENCES THE EXECUTIVE TO SWAP REELS. ON RETURN TO THE USER 
REGISTER AO WILL CONTAIN THE ACCESS WORD FOR A NEWLY ACQUIRED 
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BUFFER AND PROCESSING MAY CONTINUE ON THE ALTERNATE REEL* THIS 
REQUEST IS IGNORED IF THE FILE IS ON FASTRAND. 

13, 5*1*5, MARK 

THE MARK REQUEST WILL RECORD AN END OF FILE MARK ON THE DEVICE 
ASSIGNED TO THE FILE. THE MARK REQUEST IS CODEOj 



LABEL 



BMARK 



WHERE LABEL IS OPTIONAL AT THE USER'S DISCRETION. MARK IS THE NAME 
OF THE REQUEST AND MUST BE USED AS SHOWN. THE FCTABLE FIELD IS 
THE SYMBOLIC LOCATION OF THE FILE CONTROL TABLE THAT MAINTAINS THE 
FILE IN QUESTION. 

THIS REQUEST MAY BE ISSUED ANY TIME THE USER DESIRES* BUT IT 
SHOULD ALWAYS BE ISSUED BEFORE A CLOSE REEL OR CLOSE FILE REQUEST* 
IF THE FILE RESIDES ON FASTRAND THIS REQUEST RECORDS THE STANDARD 
SOFTWARE END OF FILE MARK ($QEOF$). ON RETURN TO THE USER 
REGISTER AO WILL CONTAIN THE ACCESS WORD FOR A NEWLY ACQUIRED 
BUFFER* 

13.5*1*6. CLOSE FILE 

THE CLOSE FILE REQUEST IS USED TO TERMINATE THE WRITING OF AN 
OUTPUT FILE AND MUST BE INCLUDED IN THE CODING FOR ALL OUTPUT 
FILES, THE CLOSE FILE REQUEST IS CODED 

TAG BCLOSE 'FILE' FCTABLECi) r 'OPTION' ... FCTABLE CN) # 'OPTION' 

WHERE THE DEFINITION OF THIS REQUEST IS IDENTICAL TO THAT 
SPECIFIED FOR ITEM PROCESSING* 

THE CLOSE FILE REQUEST CLOSES OUT THE FILE CONTROL TABLE f 
RELEASES ALL BUFFERS BACK TO THE POOL* AND EXECUTES THE REWIND 
OPTION FOR ALL EXTENDED REELS IF THE FILE IS ON TAPE* IF IT IS ON 
FASTRAND THE REWIND OPTION IS IGNORED. 

13*5.1.7. RELEASE 

THE RELEASE REQUEST IS IDENTICAL TO THAT SPECIFIED FOR ITEM 
PROCESSING. 

13,5.2* INPUT 

THE INPUT SUBROUTINES PROVIDE FOR THE READING OF AN EXISTING 
FILE FROM AN EXTERNAL MEDIA. THE SUBROUTINES ARE CONCERNED ONLY 
WITH THE TRANSFER I NG OF BLOCKS OF DATA TO THE USER ON REQUEST* 

THE FUNCTIONS PROVIDED BY THESE ROUTINES INCLUDE OPEN FILE, 
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READ (SEQUENTIAL) * READ (RANDOM) * CLOSE REEL, CLOSE FILE* AND 
RELEASE • THESE FUNCTIONS ARE PROCEDURE CALLS CODED IN THE OBJECT 
PROGRAM TO REQUEST THE DESIRED FUNCTION, 

UPON RETURN TO THE USER FROM A READ OR READ RANDOM REQUEST * 
REGISTER AO WILL CONTAIN AN ACCESS WORD THAT DEFINES THE ACTUAL 
LENGTH AND LOCATION OF THE CURRENT BLOCK, NOTE THAT FOR REQUESTS 
THAT SPECIFIES A MOVE, THE USER WILL HAVE TWO IMAGES OF THE 
CURRENT BLOCK, ONE IN THE LOCATION SPECIFIED BY THE ADDR 
SUBFIELDl THE OTHER IN THE BUFFER AS SPECIFIED BY THE CONTENTS OF 
AO. THE BUFFER IMAGE IS ALWAYS AVAILABLE UNTIL ANOTHER READ 
REQUEST IS ISSUED, 

13.5,2,1, OPEN INPUT 

THE OPEN REQUEST INITIALIZES THE FILE CONTROL TABLE FOR 
SUBSEQUENT INPUT OPERATIONS ON THE DEVICE ASSIGNED TO THE TABLE, 
THE OPEN REQUEST IS COD 5 ED 



TAG BOPEN tMODE' FCTABLEU) * 'OPTION • 



, , • 



FCTABLE(N>r »0PTI0N» 



WHERE THE DEFINITION OF THE REQUEST IS IDENTICAL TO THAT SPECIFIED 
FOR ITEM PROCESSING, 

THE FUNCTIONS OF THE OPEN REQUEST ARE TO INITIALIZE THE FILE 
CONTROL TABLE FOR PROCESSING A FILE BY BLOCKS* IN THE FORWARD OR 
BACKWARD DIRECTION* WITHOUT RESPECT TO ANY FORMAT DEFINITION, 

13.5,2,2, READ 

THE READ REQUEST IS A DIRECTIVE TO THE SYSTEM TO PRESENT TO 
THE USER, UNALTERED* THE NEXT CONSECUTIVE BLOCK OF DATA, THE READ 
REQUEST IS CODED IN ONE OF THE FOLLOWING FORMS, 

(l)TAG BREAD FCTABLE 

(2) TAG BREAD FCTABLE 0*ADDR 

(3)TAG BREAD FCTABLE NBRWDS*ADDR 

WHERE THE DEFINITIONS OF THE READ FORMS ARE IDENTICAL TO THOSE 
SPECIFIED FOR ITEM PROCESSING* EXCEPT THAT THE REFERENCE HERE Z$ 
TO BLOCKS, THE END-OF-FILE EXIT* CODED AT THE ITEM LEVEL* IS NOT 
REQUIRED SINCE THE BLOCK BUFFERING PACKAGE HAS NO KNOWLEDGE OF 
BLOCK CONTENTS. 

FORMU) IS INTERPRETED AS A REQUEST FOR THE NEXT CONSECUTIVE 
BLOCK IN THE FILE. 

FORM (2) IS EQUIVALENT TO FORMU) EXCEPT THAT THE 0*ADDR FIELD 
SPECIFIES AN AREA TO MOVE THE ENTIRE BLOCK, 
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FORM (3) IS SIMILAR TO FORM (2) EXCEPT THAT THE NBRWDS FIELD 
SPECIFIES THE NUMBER OF WORDS FROM THE BLOCK TO MOVE, 

EACH READ REQUEST AUTOMATICALLY FREES THE BUFFER WHICH WAS 
PRESENTED BY THE PREVIOUS READ REQUEST. 

13.5,2,3. READ RANDOM 

THE READ RANDOM REQUEST IS A DIRECTIVE TO THE SYSTEM TO 
PRESENT TO THE USER, UNALTERED, A SPECIFIC BLOCK OF DATA FROM A 
FILE. THE FILE IN QUESTION MUST RESIDE ON MASS STORAGE AND HAVE 
FIXED SIZE BLOCKS, THE READ RANDOM REQUEST IS CODED: 

(1) LABEL BREAD FCTABLE Q,ADDR BLK-NBR 

(2) LABEL BREAD FCTABLE NBRWDS, ADDR BLK-NBR 

WHERE THE DEFINITIONS OF THE READ FORMS ARE IDENTICAL TO THOSE 
SPECIFIED FOR ITEM PROCESSING, EXCEPT THAT THE REFERENCE HERE IS 
TO BLOCKS, 

WHEN THE READ RANDOM REQUEST IS EXECUTED, THE SYSTEM OBTAINS 
FROM THE INPUT MEDIUM THE BLOCK SPECIFIED IN THE BLK-NBR FIELD, 
IF THE REQUEST IS OF FORMU), THE ENTIRE BLOCK IS MOVED TO THE 
USER'S AREA SPECIFIED BY THE 0,ADDR FIELD. IF THE REQUEST IS OF 
FORMU) t ONLY THAT NUMBER OF WORDS OF THE BLOCK SPECIFIED BY THE 
NBRWDS SUBFIELD IS MOVED TO THE AREA SPECIFIED BY THE ADDR 
SUBFIELD, 

EACH READ RANDOM REQUEST AUTOMATICALLY FREES THE BUFFER WHtCH 
WAS PRESENTED BY THE PREVIOUS READ REQUEST. 

13,5,2.**. CLOSE REEL 

THE CLOSE REEL REQUEST IS USED TO TERMINATE THE READING OF AN 
INPUT REEL. THE CLOSE REEL REQUEST IS CODED! 

LABEL BCLOS fREEL' FCTABLE(i) f 'OPTION' mi FCTABLE(N) , 'OPTION' 

WHERE THE DEFINITION OF THIS REQUEST IS IDENTICAL TO THAT 
SPECIFIED FOR ITEM PROCESSING. 

THE CLOSE REEL REQUEST EXECUTES THE REWIND OPTION AND 
REFERENCES THE EXECUTIVE TO SWAP REELS, THIS REQUEST IS IGNORED 
IF THE FILE IS ON FASTRAND. 

13,5,2.5, CLOSE FILE 

THE CLOSE FILE REQUEST IS USED TO TERMINATE THE READING OF AN 
INPUT FILE AND MUST BE INCLUDED IN THE CODING FOR ALL INPUT FILES. 
THE CLOSE FILE REQUEST IS CQD:ED 
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TAG BCLOSE fFILE* FCTABLEU) * tOPTlONt ,,, FCTABLE(N) * t OPTION* 

WHERE THE DEFINITION OF THIS REQUEST IS IDENTICAL. TO THAT 
SPECIFIED FOR ITEM PROCESSING. 

THE CLOSE FILE REQUEST CLOSES OUT THE FILE CONTROL TABLE* 
RELEASES ALL BUFFERS BACK TO THE POOL* AND EXECUTES THE REWIND 
OPTION FOR ALL EXTENDED REELS IF THE FILE IS ON TAPE. IF IT IS ON 
FASTRANO THE REWIND OPTION IS IGNORED. 

13.5.2.6, RELEASE 

THE RELEASE REQUEST IS IDENTICAL TO THAT SPECIFIED FOR ITEM 
PROCESSING, 

13,5,3, IN/OUT 

THE IN/OUT MODE OF PROCESSING PROVIDES THE CAPABILITY TO 
MODIFY AN EXISTING MASS STORAGE FILE WITHOUT THE NECESSITY TO 
RECREATE THE FILE, THIS IS ACCOMPLISHED BY ALLOWING BOTH READ AND 
WRITE REQUESTS TO REFERENCE THE SAME FILE. THE USER MAY THEREFORE 
READ A BLOCK , ALTER THE BLOCK AND REPLACE IT IN THE FILE, 

IN/OUT FILES MAY BE MODIFIED BY UPDATING OR EXTENDING. WHEN 
UPDATING, BLOCKS MAY BE MODIFIED OR COMPLETELY REWRITTEN, IF ?HEY 
ARE REWRITTEN, THE SIZE OF THE BLOCK REWRITTEN MUST BE EQUAL Td 
THE SIZE OF THE ORIGINAL BLOCK, IF A FILE IS BEING EXTENDEDt THE 
BLOCK SIZE IS OF NO CONSEQUENCE, 

THE FUNCTIONS PROVIDED BY THESE ROUTINES INCLUDE OPEN £ILE, 
READ (SEQUENTIAL)* READ <READ RANDOM), EXCLUSIVE READ RANDOM, 
WRITE (SEQUENTIAL), WRITE (RANDOM), CLOSE FILE, AND RELEASE. 
THESE FUNCTIONS ARE PROCEDURE CALLS CODED IN THE OBJECT PROGRAM TO 
REQUEST THE DESIRED FUNCTION, 

13.5,3,1, OPEN IN/OUT 

THE OPEN IN/OUT REQUEST INITIALIZES A FILE CONTROL TABLE FOR 
SUBSEQUENT INPUT AND OUTPUT OPERATIONS ON A MASS STORAGE FILE 
ASSIGNED? TO THE TABLE, THE OPEN IN/OUT REQUEST IS CODED 

TAG BOPEN fMOOE' FCTABLEU) * 'OPTION' ... FCTABLE(N) ,♦ OPTION' 

WHERE THE DEFINITION OF THIS REQUEST IS IDENTICAL TO THAT 
SPECIFIED FOR ITEM IN/OUT PROCESSING, 

THE FUNCTION OF THE OPEN IN/OUT REQUEST IS TO INITIALIZE THE 
FILE CONTROL TABLE FOR PROCESSING A FILE BY BLOCKS WITHOUT RgS^ECT 
TO ANY FORMAT DEFINITION AND TO ISSUE A READ FOR THE FIRST BLOCK 
IN THE FILE, IF IT IS A SENTINEL* IT IS ASSUMED TO BE A LABEL. 
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ON RETURN TO THE USER, REGISTER AI WILL CONTAIN THE ACCESS WORD 
FOR THE LABEL IF THERE WAS ONE OR ZERO IF THERE WAS NOTt REGISTER 
AO WILL CONTAIN THE ACCESS WORD FOR THE MAXIMUM SIZE BLOCK THAT 
COULD BE WRITTEN. 

IF THERE WAS A LABEL IT IS AUTOMATICALLY REWRITTEN WHEN THE 
FIRST READ OR WRITE REQUEST IS ISSUED. THEREFORE ANY LABEL UPDATE 
MUST BE MADE IN THE LABEL AREA BEFORE THE FIRST REQUEST IS ISSOEDt 

13.5.3.2. READ-WRITE 

THE INPUT READ FORMS (2) AND (3), AND THE OUTPUT WRITE FORMS 
(3) AND <<U ARE THE ONLY LEGITIMATE READ/WRITE REQUESTS FOR 
SEQUENTIAL PROCESSING AN IN/OUT FILE. 

THE FUNCTIONS AND LOGIC OF THESE READ FORMS ARE IDENTICAL TO 
THAT SPECIFIED FOR SEQUENTIAL PROCESSING IN/OUT FILES AT THE ITEM 
LEVEL t EXCEPT THE REFERENCE HERE IS TO BLOCKS. 

13.5.3.3. READ-WRITE RANDOM 

THE READ AND WRITE RANDOM REQUESTS FOR IN/OUT FILES ARE 
IDENTICAL IN FORM AND FUNCTION TO THOSE SPECIFIED FOR RANOOM INPUT 
AND OUTPUT FILES. THE LOGIC IMPLIED WHEN RANDOMLY REFERENCING A 
FILE AT THE ITEM LEVEL, ALSO APPLIES HERE EXCEPT THAT THE 
REFERENCE IS TO BLOCKS, 

13.5.3.4. EXCLUSIVE READ RANDOM 

THE EXCLUSIVE READ RANDOM REQUEST IS IDENTICAL TO THAT 
SPECIFIED FOR ITEM PROCESSING EXCEPT THAT THE REFERENCE HERE IS TO 
BLOCKS. 

X3.5.3.5. CLOSE FILE 

THE CLOSE FILE REQUEST IS USED TO TERMINATE THE READING AND/OR 
WRITING OF AN IN/OUT FILE AND MUST BE INCLUDED IN THE CODING FOR 
ALL IN/OUT FILES. THE CLOSE REQUEST IS CODED; 

TAG BCLOSE *FILE» FCTABLEU) ... FCTABLE(N) 

WHERE THE DEFINITION OF THIS REQUEST IS IDENTICAL TO THAT 
SPECIFIED FOR ITEM PROCESSING* 

THE CLOSE FILE REQUEST CLOSES OUT THE FILE CONTROL TABLE AND 
RELEASES ALL BUFFERS BACK TO THE POOL. 

SINCE IN/OUT FILES RESIDE ON MASS STORAGE DEVICES* REWIND 
PROCEDURES, IF CODED, ARE IGNORED. 
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13. 5,3. 6. RELEASE 



THE RELEASE REQUEST IS IDENTICAL TO THAT SPECIFIED FOR ITEM 
PROCESSING^ 
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13.5.1W BLOCK LAYOUT 

BLOCKS PROCESSED BY THE BLOCK BUFFERING PACKAGE MUST BE 
SPECIFIED AS FIXED OR VARIABLE IN LENGTH, BLOCKS WRITTEN ON 
FASTRAND WILL HAVE A CONTROL WORD TO SPECIFY THE BLOCK SIZE FOR 
VARIABLE LENGTH BLOCKS, 

TAPE FILES (FOR FIXED AND VARIABLE LENGTH BLOCKS) 



I 

I DATA 

t AREA 



FASTRAND FILES 



; A 



: 

J DATA 
; AREA 



; 



VARIABLE 
LENGTH 
BLOCK 



DATA 
AREA 



FIXED 

LENGTH 

BLOCK 



A s LENGTH OF THE BLOCK (BLOCK SIZE) 
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13.6. FILE CONTROL TABLE 

THE DATA HANDLING ROUTINES UTILIZE THE FILE CONTROL TABLE TO 
COMMUNICATE BETWEEN THE USER PROGRAM AND THE FILE. THE COMPLEXITY 
AND LENGTH OF SUCH A TABLE DEPENDS UPON THE LEVEL OF iNPUT^QUTfrUT 
CONTROL BEING USED TO ACCESS THE FILECSEE CHAPTER 12, SECTION 
3,1), 

THE CONTENTS OF THE FILE CONTROL TABLE ARE SUPPLIED BY USJN0 A 
PROCEDURE NAMED FILE. THIS CALL ALLOWS THE USER TO DESCRIBE THE 
OPERATING CHARACTERISTICS OF A FILE IN TERMS OF THE DATA THEREIN 
AND ITS MANIPULATION, 

WHEN A FILE IS CREATED AND CATALOGUED THE SYSTEM WILL RETAIN 
CERTAIN PERTINENT INFORMATION FROM THE FILE CONTROL TABLE AND SAVE 
IT IN THE FILE DIRECTORY. SUBSEQUENT REFERENCES TO THIS FILE NEED 
NOT BE MADE THROUGH A COMPLETELY DEFINED FILE CONTROL TABLE SINCE 
THE SYSTEM WILL USE THE INFORMATION SAVED WHENEVER PARAMETERS ARE 
NOT SUPPLIED BY THE USER. IN THIS MANNER THE NEED FOR ALL USERS 
OF A FILE TO BE INTIMATELY FAMILIAR WITH THE FILE'S 
CHARACTERISTICS WILL BE ELIMINATED. A USER THEN, WISHING TO 
PROCESS A FILE IN THE SAME MANNER IT WAS CREATED, MAY SUPPLY A 
MINIMUM AMOUNT OF INFORMATION IN A FILE PROCEDURE CALL THAT 
REFERENCES A CATALOGUED FILE. 

13,6,1. THE FILE PROCEDURE 

THE FILE PROCEDURE CALL CONTAINS SEVERAL LISTS OF WHICH SOME 
ARE OPTIONAL. EACH LIST, EXCEPT THE 'FILENAME', FORMAT LIST, HAS 
A TITLE ENCLOSED IN QUOTATION MARKS AND SUBFIELDS SEPARATED BY 
COMMAS. THE TITLE IS THE FIRST PARAMETER OF A LIST AND SERVES TO 
IDENTIFY THE LIST. THE ORDER OF THE LISTS IS OF NO CONSEQUENCE 
BUT THE ORDER OF THE SUBFIELDS MUST BE MAINTAINED AS SHOWN. 

THE COMPLETE PROCEDURE CALL IS ILLUSTRATED BELOW. THE VARIOUS 
LISTS ARE SHOWN ON SEPARATE LINES ONLY TO FACILITATE CLARITY, 

TAG FILE 'FILENAME'* FORMAT I 
'SlZE f ' BLOCK f ITEM J 
'POOL', LINK, LAF \ 
'ERROR', FILE* DEVICE, ABNORMAL I 
'SENT', VALUE I 
' LABEL ',NBRWDS,ADDR > 
»FREEWD',NBRWDS,ADDR I 
'EOR',ADDR . 

13.6. i.l, 'FILENAME' LIST 

THE 'FILENAME', FORMAT LIST IS MANDATORY AND MUST BE THE FIRST 
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LIST IN EVERY FILE PROCEDURE CALL, THE »FILENAME» SUBFIELD IS THE 
EXTERNAL NAME OF THE FILE IN QUESTION AND MAY BE UP TO 12 
CHARACTERS IN LENGTH, THIS NAME IS GENERALLY IQENTICAL TO THAT 
SPECIFIED IN AN ASG CONTROL STATEMENT, IF IT IS NOT IT MUST BE 
LINKED TO THAT NAME BY A USE CONTROL STATEMENT, THE FORMAT 
SUBFIELD IS THE NAME OF THE FORMAT DEFINITION ENTRY POINT TO USE 
WITH THIS FILE, IT IS OPTIONAL AND MAY BE UP TO 6 CHARACTERS IN 
LENGTH, THE SYSTEM WILL RECOGNIZE THE NAME tBBP» TO INDICATE 
PROCESSING AT THE BLOCK BUFFERING LEVELt THE f FILENAME ^FORMAT 
LIST MAY THEREFORE BE CODED: 



t ALPHA 'fLlON 

♦ ALPHA t 

♦ALPHA NBBP 

13,6, X. 2, tSIZE* LIST 



TO PROCESS A FILE NAMED ALPHA AT THE ITEM 
LEVEL USING A FORMAT ELEMENT CALLED LION OR, 
TO PROCESS A FILE NAMED ALPHA AT THE ITEM 
LEVEL WITHOUT A FORMAT ELEMENT OR? 
TO PROCESS A FILE NAMED ALPHA AT THE BLOCK 
BUFFERING LEVEL, 



A LIST TITLED 'SIZE' DESCRIBES THE ITEM/BLOCK RELATIONSHIP fOR 
A FILE. IF THIS LIST IS NOT CODED* THE SIZE LIST SAVED WILL BE 
USED, IF THE FILE IS NOT CATALOGUED AND THIS LIST NOT CODED, THE 
SYSTEM WILL IMPOSE A MAXIMUM BLOCK SIZE OF 22<* WORDS* AND EXPECT 
VARIABLE LENGTH ITEMS IF PROCESSING AT THE ITEM LEVEL, THE LIST 
FORM is: 



•SIZE' t BLOCK* ITEM 



WHERE, 



ITEM - IS THE NUMBER OF ACTUAL DATA WORDS IN EACH 
FIXED LENGTH ITEM, 
BLOCK - IS THE MAXIMUM NUMBER OF WORDS IN EACH BLOCK, 
THIS VALUE MUST INCLUDE THE FOLLOWING: 

1, THE NUMBER OF WORDS IN THE FORMAT 
DEFINITION FOR EACH ITEM* 

2, THE NUMBER OF WORDS IN THE FORMAT 
DEFINITION FOR THE BLOCK* 

THE LIST »SIZE» MAY THEREFORE BE CODED IN ONE OF THE FOLLOWING 
FORMS: 

(1) tSIZE*, BLOCK, ITEM 

(2) tSIZE»**BLOCK*lTEM 

(3) 'SIZE'fBLOCK 
U) tSIZE»#*BLQCK 

FORM(l) SPECIFIES FIXED LENGTH ITEM PROCESSING IN VARIABLE 
LENGTH BLOCKS, THE ROUTINE RECORDS FIXED LENGTH ITEMS UNTIL THE 
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AREA REMAINING IS LESS THAN THE ITEM SIZE, THE BLOCK IS THEN 
WRITTEN AND A NEW BUFFER ACQUIRED, WITH THIS FORM THE USER MAY 
VARY THE NUMBER OF FIXED ITEMS IN A BLOCK (THEREBY VARYING THE 
BLOCK LENGTH) r BY USING THE DRAIN REQUEST WHICH WILL TRUNCATE THE 
BLOCK BEFORE IT IS WRITTEN, 

F0RM<2) SPECIFIES FIXED LENGTH ITEM PROCESSING IN FIXED LENGTH 
BLOCKS, THE ASTERISK IN THE BLOCK SUBFIELD DENOTES THAT THE BLOCK 
VALUE IS TO BE USED TO COMPUTE A BLOCK LENGTH THAT WILL CONTAIN AN 
INTEGRAL NUMBER OF ITEMS, THIS BLOCK LENGTH WILL BE THE SIZE OF 
EACH BLOCK WRITTEN IN THE FILE, THE USER MAY VARY THE NUMBER OF 
ITEMS IN A BLOCK BY USING THE DRAIN REQUEST BUT TRUNCATION WILL 
NOT OCCUR, THIS FORM MUST BE USED WHEN RANDOMLY PROCESSING A 
FILE, 

FORMU) SPECIFIES VARIABLE LENGTH ITEM PROCESSING IN VARIABLE 
LENGTH BLOCKS, THE ROUTINE WILL RECORD VARIABLE LENGTH ITEMS 
UNTIL THE AREA REMAINING IN THE BLOCK IS SMALLER THAN THE NEXT 
ITEM. THE BLOCK IS THEN WRITTEN AND A NEW BUFFER ACQUIRED. 

IF BLOCK BUFFERING LEVEL PROCESSING IS INDICATED (BBP IN THE 
FORMAT SUBFIELD) * THIS FORM SPECIFIES THAT VARIABLE LENGTH BLOCKS 
WILL BE PROCESSED, 

FORM(<+) SPECIFIES VARIABLE LENGTH ITEM PROCESSING IN FIXED 
LENGTH BLOCKS, THE ASTERISK IN THE BLOCK SUBFIELD DENOTES THAT 
THE VALUE GIVEN IS THE ACTUAL BLOCK SIZE TO USE, THIS FORM ALLOWS 
SPANNING<0VERLAPPING BLOCKS WITH AN ITEM), THE SYSTEM WILL SPAN 
BLOCKS WITH AN ITEM WHENEVER THE ITEM PRESENTED IS LARGER THAN THE 
BLOCK SIZE SPECIFIED OR THE AREA REMAINING IN A BLOCKt 

IF THE BLOCK BUFFERING LEVEL IS INDICATED, THIS FORM SPECIFIES 
THAT FIXED LENGTH BLOCKS WILL BE PROCESSED, 

13.6.1,3. »POOL» LIST 

A LIST TITLED »POOL» DESCRIBES THE BUFFERING FOR A FILE, THE 
LIST FORM IS: 



WHERE, 



tPOOL'fLINKrLAF 



LAF - IS THE LOOK AHEAD FACTOR, THIS VALUE IS THE 
NUMBER OF BLOCKS TO READ AHEAD FOR INPUT 
FILES 
LINK - IS THE ADDRESS OF THE POOL CONTROL WORD. 

13.6.1.<*. tERROR* LIST 

A LIST TITLED • ERROR • ALLOWS THE USER TO SPECIFY THOSE ERROR 
CONDITIONS HE WISHES TO PROCESS. IF THIS LIST IS NOT CODED* THE 
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SYSTEM WILL INSTITUTE A STANDARD PROCEDURE FOR EACH TYPE OF ERROR. 
THE LIST FORM IS; 



•ERROR' f FILEt DEVlCEf ABNORMAL 



WHERE 



FILE - SPECIFIES A SYMBOLIC LOCATION IN THE USER'S 
PROGRAM TO WHICH CONTROL WILL BE RETURNED 
WHENEVER A CONTIGENCY ARISES PERTAINING TO 
THE USER'S OPERATION OF HIS FILE* E.G.* 
OPENING AN ALREADY OPEN FILE. 
DEVICE - SPECIFIES A SYMBOLIC LOCATION IN THE USER'S 
PROGRAM TO WHICH CONTROL WILL BE RETURNED 
WHENEVER A CONTIGENCY ARISES PERTAINING TO 
THE PHYSICAL OPERATION OF A PERIPHERAL 
DEVICE. 
ABNORMAL - SPECIFIES A SYMBOLIC LOCATION IN THE USER'S 
PROGRAM TO WHICH CONTROL WILL BE RETURNED 
WHENEVER ONE OF THE FOLLOWING CONDITIONS 
ARISES. 

It SENTINEL FOUND 

2. END OF RECORDED INFORMATION 

3. END OF TAPE 

<*• END OF MASS STORAGE AREA 

THIS SUBFIELD IS IGNORED BY THE SYSTEM WHEN 
PROCESSING AT THE ITEM LEVEL. 

THE ERROR PROCEDURE PROVIDED BY THE SYSTEM WILL CAUSE PROGRAM 
TERMINATION AFTER AN APPROPRIATE ERROR CODE AND THE LOCATION OF 
THE ACTIVE REFERENCE IS RECORDED IN THE PROGRAM LOG. 

13.6.1.5. 'SENT' LIST 

A LIST TITLED 'SENT' DESCRIBES THE SENTINEL TO LOOK FOR WHEN 
READING A FILE AT THE BLOCK BUFFERING LEVEL (ON OUTPUT THE USER 
WRITES HIS OWN SENTINEL BLOCKS). IF THIS LIST IS NOT CODED* THE 
SENTINEL LIST SAVED WILL BE USED. IF THE FILE IS NOT CATALOGED 
AND THIS LIST NOT CODED' NO SENTINEL CHECK WILL BE MADE. THE LIST 
FORM is: 



WHERE, 



'SENT' 9 VALUE 



VALUE - IS THE NUMERIC OR ALPHANUMERIC CHARACTERS WHICH 
THE SYSTEM WILL USE TO DETECT A SENTINEL BLOCK. 
IF ALPHANUMERIC CHARACTERS ARE USED* THEY MUST 
BE SURROUNDED BY QUOTATION MARKS. THE SIZE 
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LIMIT OF THIS FIELD IS 6 CHARACTERS* 

THIS LIST IS IGNORED BY THE SYSTEM WHEN PROCESSING AT THE ITEM 
LEVEL SINCE SENTINELS CAN BE DESCRIBED BY FORMAT DEFINITIONS, 

13.6.1.6. 'LABEL* LIST 

A LIST TITLED 'LABEL' DEFINES THE LOCATION AND LENGTH Ot THE 
USER'S LABEL IMAGE, IF THIS LIST IS NOT CODED* NO USER LABEL 
PROCESSING IS DONE, THE LIST FORM IS? 

•LABEL' >NBR-WDSrADDR 

WHERE t 

NBR-WDS - IS THE NUMBER OF WORDS COMPRISING THE USER'S 
LABEL 
ADDR - IS THE SYMBOLIC LOCATION OF THE USER'S LABEL 

THIS LIST IS IGNORED BY THE SYSTEM WHEN PROCESSING AT THE BLOCK 
BUFFERING LEVEL AND* AT THE ITEM LEVEL IF A FORMAT DEFINITION FOR 
A LABEL BLOCK WAS NOT GIVEN, 

13.6.1.7. 'FREEWD' LIST 

A LIST TITLED 'FREEWD' DEFINES THE 1X07 LION LABEL BLOCK AREA 
KNOWN AS FREE WORDS, IF THIS LIST IS NOT CODEDt NO FREE WORD 
PROCESSING IS DONE, THE INCLUSION OF THIS LIST SIMPLY PROVIDES 
COMPATIBILITY WITH LION. THE LIST FORM IS: 

• FREEWD ' f NBR-WDS , ADDR 

WHERE t 

NBR-WDS <- IS THE NUMBER OF WORDS COMPRISING THE FREE 
WORD INFORMATION 
ADDR - IS THE SYMBOLIC LOCATION OF THE FREE WORD 
INFORMATION 

13.6.1.8. 'EOR' LIST 

A LIST TITLED 'EOR' DEFINES THE ENO-OF-REEL EXIT. IF THIS LIST 
IS NOT CODED t THE ROUTINE WILL AUTOMATICALLY PERFORM END-OF-REEL 
PROCEDURES, THE LIST FORM IS; 

•EOR', ADDR 

WHERE, 

ADDR - IS A SYMBOLIC LOCATION IN THE USER'S PROGRAM TO 
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WHICH CONTROL WILL BE RETURNED WHENEVER AN END- 
OF-REEL CONDITION IS DETECTEDt 

THIS LIST IS IGNORED WHEN PROCESSING AT THE BLOCK BUFFERING 
LEVEL. 

13,6. 2. FILE PROCEDURE LAYOUT 

EXECUTION OF THE FILE PROCEDURE CAUSES THE GENERATION Of THE 
FILE CONTROL TABLE (FCT)t THE COMPLETE TABLE IS DIVIDED INTO 3 
SECTIONS IN THE FOLLOWING ORDER, 

1, I/O CONTROL f 

2, BLOCK BUFFER I NG* AND 

3, ITEM CONTROL 

THE I/O CONTROL SECTION IS ALWAYS GENERATED AND USED BY THE 
ROUTINE REGARDLESS OF THE LEVEL OF PROCESSING. 

THE BLOCK BUFFERING SECTION IS GENERATED ALONG WITH THE I/O 
CONTROL SECTION WHEN THE FILE PROCEDURE SPECIFIES BLOCK BUFFERING 
LEVEL OF PROCESSING. 

THE ITEM CONTROL SECTION IS GENERATED ALONG WITH THE BLOCK 
BUFFERING AND I/O CONTROL SECTIONS WHEN THE FILE PROCEDURE IMPLIES 
ITEM LEVEL OF PROCESSING, 
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35 29 


23 17 11 05 


00 


00 J 


(FILE NAME) WORD 1 


t 
t 


oi : 


(FILE NAME) WORD 2 


t 
• 


02 1 USED BY EXEC 


:int act id; interrupt activity start 


: 


03 l STATUS .'FUNCTION 


I AFC S SUBSTATUS 




0*f J 


access word 


j 


05 : 


fastrand address 


• 
• 





06 ;OPEN FLAG: (LAF) 



MODE 



CURRENT BUFFER HELD BY I/O « 



07 J (USER MAX BLOCK SIZE) 



FILE FLAG? LOCK fFAST FLAG; 



08 5 (DEVICE ERROR EXIT) 



(FILE ERROR EXIT) 



09 ; 

10 ; 



BEG ADDR OF USER BUFFER 

(SENTINEL 



(ABNORMAL ERROR EXIT) ; 
VALUE) 



11 : 



(LINK) 



RQ 



Q 



; OPEN/LOCK 



12 ; ACTIVITY RETURN LOCATION 

13 J END OF QUEUE 



MAX BLOCK SIXE 



BEG OF QUEUE 



14 l CURRENT DATA LOC IN BUFFER 

15 : SIZE OF DATA BLOCK 



ROUTINE RETURN LOCATION 



BEG LOCATION OF DATA 
BLOCK COUNT 



16 :ITEM FLAGiSEC CNT JCKPT FLAG 

17 : EX READ RETURN LOCATION 

18 J HIGHEST FASTRAND ADDR 



NEXT BLOCK SIZE 
EOF ADDRESS 









19 


;FILE OPEN;DEBUD IND;OVERWRITE; FORMAT ENTRY NAME 


J 


20 


: DATA AREA SIZE IN ITEM I ADDR OF DATA AREA IN ITEM 


; 


21 


; NBRWDS REMAINING IN ITEM ; NBRWDS IN USER REQUEST 


• 
• 
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22 


J NBRWDS 


REMAINING IN BLOCK ! USER AREA IN BLOCK 


23 


5 EOR EXIT ADDRESS t LENGTH FOR CONTROL WORD I 


24 


; (FIXED 


) ITEM SIZE) : ADDRESS OF SENTINEL 


25 


! FIXED BLK 


tREEL FLAG:WRITE INDrREAD IND :LOCk IND JUSER FUNC; 


26 


5T-S IND 


: ;bufr item: : 


27 


t 


ILABEL IND: ITEM IND ;BLOCK INDOOR IND t EOF IND : 


28 




(USER LABEL WORDS) : 


29 




(USER FREE WORDS) : 


30 




REQUEST : 


31 




PACKET 


32 


t 


FOR BBP J 



NOTE: THE PARENTHESIZED PARAMETERS ARE THOSE SPECIFIED IN THE 
FILE PROCEDURE CALL, 
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13,7, FILE ORGANIZATION 



13,7a t ITEM LEVEL TAPE FILES 

TAPE FILES PROCESSED BY ITEM CONTROL WILL HAVE END-OF-FILE 
MARKS RECORDED AUTOMATICALLY BY THE ROUTINE, THE PLACEMENT OF 
THESE MARKS IS AS FOLLOWS; 

(A) A MARK IS RECORDED BEFORE AN END-OF-REEL OR END-OF-FILE 
SENTINEL BLOCK, 

(B) TWO MARKS ARE RECORDED AFTER AN END-OF-REEL OR END-OF-FILE 
SENTINEL BLOCK t 

(C) IF AN END-OF-REEL OR END-OF-FILE SENTINEL IS NOT WRITTEN* 
TWO END-OF-FILE MARKS FOLLOW THE LAST VALID DATA BLOCK, 

<D> WHEN A REEL CONTAINS MORE THAN ONE FILE THE 2ND OF THE 
TWO MARKS IS OVERWRITTEN* THEREBY SEPARATING FILES WITH 

ONE MARKt 
(E) A SPECIAL SEPARATOR BLOCK IS RECORDED BY ITEM CONTROL WHEN 
A FILE IS OPENED AND CLOSED WITHOUT RECORDING ANY DATA AND 
END-OF-FILE SENTINELS HAVE NOT BEEN SPECIFIED. THE MARKS 
SURROUNDING THIS BLOCK CONFORMS TO (A) AND <B> ABOVEt THE 
BLOCK DENOTES AN EMPTY (VOID) FILE AND SERVES TO SEPARATE 
THE END-OF-FILE MARKS, 
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SINGLE FILE REELS 



5 LABEL i 
; BLOCK : 



: LABEL S 

: block ; 




MARK 



I EOF : 
J BLOCK ; 



MARK 
MARK 



FILE 
AREA 



; FILE 
I AREA 




MARK 
MARK 



MARK 
MARK 



MARK 



I EOF ; 
S BLOCK I 



MARK 
MARK 
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MULTIFILE REELS 



J LABEL 5 
; BLOCK 5 



; LABEL 
I BLOCK 



FILE J 



AREA 



MARK 



J EOF 



: BLOCK 5 



MARK 



J LABEL : 

: block : 



? FILE J 

• • 

I AREA 



MARK 

; EOF ; 
: block : 



FILE 
AREA 



MARK 



5 LABEL ; 
? BLOCK 5 



FILE 
AREA 



MARK 
MARK 



• 

• 


t 


• 
• 






t 
t 


; 


1 






J FILE 


; 


• 
• 


FILE 




• 
• 


• 
• 


t 






I AREA 


* 


1 


AREA 




• 


: 


1 






• 
• 


• 
• 


I 






# 


# 


• 






• 


• 


t 






MARK 




f 
t 


MARK 






• 


EOF 


• 


1 FILE 
J AREA 


; 


1 


BLOCK 


« 


• 
* 




MARK 




• 

* 
» 


: 








• 
t 


; 








t 
• 


1 
1 


FILE 










MARK 




t 


AREA 




MARK 




• 
• 

• 




; 




MARK 




j 


EOF 


: 






• 


BLOCK 


• 




MARK 










MARK 





MARK 
MARK 
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MULTI-FILE REELS WITH AN EMPTY (VOID) FILE 



: LABEL 
: BLOCK 



3 LABEL ; 

: block ; 




MARK 



I EOF 

; BLOCK s 



MARK 



LABEL : 
BLOCK 5 



MARK 



; EOF : 
S BLOCK J 




MARK 



I LABEL 
: BLOCK 



MARK 
MARK 



1 1 

• « 

• 

5 FILE ! 

• 

1 AREA J 

• < 

* < 

; \ 

i < 

• 


> • 

» • 

► • 

\ I 
! S 

► • 

t ? 

> • 


FILE 1 
AREA 1 


MARK 


MARK 


;SEPARA- J 
; TOR BLK J 


! 1 


EOF 
BLOCK ; 


MARK 
MARK 


*•« 


MARK 



; EOF ; 

: BLOCK 5 



MARK 
MARK 



MARK 
MARK 
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MULTI-REEL FILES (REEL I SHOWN - SUBSQUENT REEL LAYOUT IS SAME) 



5 LABEL 


• 
• 


t LABEL J 


> 






: BLOCK 


I 


; BLOCK 1 


1 

* 














• 
• 


• 




J 


t ; 


• 


• 


• * 




9 


9 9 


• 


• 


# < 




9 


9 9 


I FILE 


• 


t FILE J 


! : FILE 


• 
9 


; FILE I 


5 


I 


• 4 

« t 




9 
9 


J 3 


S AREA 


t 


I AREA i 


J ; AREA 


J 


I AREA 5 


• 
• 


J 


• « 




9 
9 


: ; 


• 


• 






9 
9 


; ; 


• 
• 


9 


t j 

9 * 


* 9» W «»9J»«MM»9» 

MARK 
MARK 


9 
9 

■*•» 


; j 


MARK 




MARK 
MARK 


MARK 


I EOR 


: 




: EOR ; 


; BLOCK 


s 








J block ; 


MARK 




MARK 


MARK 










MARK 
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13,7,2. ITEM LEVEL FASTRAND FILES 

FASTRAND FILES PROCESSED BY ITEM CONTROL WILL HAVE THE STANDARD 
SOFTWARE END OF FILE MARK <$QEOF$) RECORDED FOLLOWING THE LAST 
VALID DATA BLOCK ONLY IF A FORMAT DEFINITION FOR END OF FILE 
SENTINEL WAS NOT SPECIFIED, 



; LABEL 


I 


• 
• 


LABEL i 


► 






: BLOCK 


; 


• 


BLOCK ? 








• 


• 
• 

• 


1 






• 
• 




* 


• 




» • # 




t 




• 


• 




• • # 




t 




, 


• 




» • • 




• 




• 


• 




\ ; : 




• 
• 


, FILE 




: 


FILE J 


; : file : 


; FILE 


• 
• 




• 
• 


• 
• 




\ ; i 




I 


5 AREA 


; 


• 
• 


AREA ! 


; ; area ; 


t AREA 


• 




i 


: 








; 




; 


• 
• 


1 


; ; ; 




• 


5 


i 


• 


1 


\ . ; 




3 


: EOF 


• 
• 


$0EOF$ 


$GEOF$ 


1 EOF 


• 
• 


: BLOCK 


• 
• 






{ $OEOF$ 


: BLOCK 


• 


ASTRAND 


FILES 






; LABEL 


J 


• 


LABEL ' 


1 EOF 


• 


5 BLOCK 


• 


: 


BLOCK I 


• 
* 


t BLOCK 


; 


5 EOF 


• 


$©EOF$ 






; BLOCK 


• 
• 













13,7,3. BLOCK BUFFERING LEVEL TAPE AND FASTRAND FILES 

TAPE AND FASTRAND FILES AT THE BLOCK BUFFERING LEVEL ARE 
ASSUMED TO CONTAIN PURE DATA, END OF FILE MARKS WILL NOT BE 
AUTOMATICALLY RECORDED, THE PLACEMENT OF THESE MARKS IS AT THE 
DISCRETION OF THE USER, IT IS SUGGESTED HOWEVER* THAT THEY BE 
USED TO ELIMINATE THE INPUT OF INVALID DATA WHEN READING, 
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13. 8. SYSTEM DATA FILE FORMAT (SDF) 



SdF provides THE SYSTEM WITH A BASIC FORMAT FOR DATA HANDLING 
BETWEEN THE VARIOUS SYSTEM COMPONENTS, AND BETWEEN THE SYSTEM AND 
THE USER, SDF FORMAT IS PRODUCED BY THE ODATA AND QFlLE 
PROCESSORS, AND IS THE FINAL FORMAT OF THE SYSTEM ACCOUNTING FILE. 
ALL SYMBIONT PROCESSED FILES ARE OF THIS FORMAT, INCLUDING THOSE 
FILES TO BE INSERTED INTO THE CONTROL STREAM WITH THE ©ADD CONTROL 
STATEMENT, SOURCE ELEMENTS ARE NECESSARILY OF THE SAME FORMAT- 

SDF HAS INTEGRATED FASTRAND AND MAGNETIC TAPE COMPATIBILITY BY 
1) ADHERING TO BLOCK LENGTHS OF FASTRAND SECTOR MULTIPLES, 2) 
IMBEDDING FILE LABELS IN THE DATA AS THE INITIAL IMAGE OF THE 
FILE, 3) WRITING THE FILE AS A CONTINUOUS SET OF DATA WITHOUT 
BLOCK CONTROL WORDS AND **> INCORPORATING THE BLOCK BUFFERING 
PACKAGE'S FACILITY OF SEQUENTIAL FILE PROCESSING, 

13,8,1. FORMAT DEFINITION 

DATA OF THE FILE IS RECORDED IN VARIABLE LENGTH IMAGES, WITH 
EACH IMAGE BEING PRECEDED WITH A LENGTH. FILE IMAGES FALL INTO 
TWO CATEGORIES: 

1. CONTROL IMAGES 

THESE IMAGES PROVIDE FILE CONTROL INFORMATION SUCH AS THE 
FILE LABEL* END OF FILE SENTINEL, ETC. THE FORMAT IS 



35 30 24 


00 


Jl:s ; cl i ; 


l CONTROL IMAGE. NUMBER : 


J OF WORDS DEFINED BY : 


5 CONTROL IMAGE LENGTH (CL). 


: 



BIT 35 IS SET EQUAL TO X FOR ALL CONTROL IMAGES AND THE fS» 
FIELD SPECIFIES THE TYPE. THE DEFINITION OF S VARIES WITH 
THE FILE TYPE. E.G. FILES GENERATED FOR PRINT SYMBIONTS USE 
UNIQUE S DEFINITIONS, HOWEVER, CERTAIN S DEFINITIONS APPLY 
THROUGHOUT THE SYSTEM, THEY ARE 



TYPE S VALUE 

LABEL IMAGE.. ......••••. 10 

END OF FILE SENTINEL.... 37 
BYPASS IMAGE SENTINEL... 00 
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2. DATA IMAGES 



35 


2<* 


00 


:o? 


IL : 


• 
• 




DATA IMAGEt NUMBER 


• 
• 




OF WORDS DEFINED 


I 




BY IMAGE LENGTH (ID. 


• 
• 



DATA IMAGES HAVE BIT 35 SET EQUAL TO 0, THE REMAINDER OF 
THIS WORD IS DEFINED ACCORDING TO THE TYPE OF DATA FILE 
PRODUCED, E.G. FILES GENERATED FOR PRINTING USE THIS FIELO 
FOR SPACING INCREMENTS! AND SOURCE ELEMENTS USE THIS FIELD 
FOR CYCLE NUMBERS. 

13.8.2. FILE CONVENTIONS 

FILES RESIDING ON MAGNETIC TAPE ARE RECORDED IN 22* WORD 
BLOCKS, IMAGES ARE ALLOWED TO SPAN TWO CONSECUTIVE BLOCKS, 
FASTRAND FILES ARE RECORDED AS A CONTINUOUS DATA SET. THE END OF 
FILE SENTINEL CONTROL IMAGE TERMINATES FILE PROCESSING, 

A SINGLE TAPE MARK IS USED TO SEPARATE FILES RESIDING ON 
MAGNETIC TAPE* AND TWO CONSECUTIVE TAPE MARKS SPECIFY END OF 
RECORDING. MASS STORAGE FILES USE A SOFTWARE DEFINED END-OF-FILE 
MARK FOR FILE OPERATIONS AT THE BLOCK LEVEL. THIS IS DEFINED AS A 
BLOCK WHICH HAS AS ITS FIRST WORD THE FIELDATA SENTINEL tSOEOFS'. 
THE BLOCK BUFFERING PACKAGE INTERPRETS THIS SENTINEL AS IT WOULD A 
TAPE MARK, 

13.6.3. LABEL IMAGES 

THE FILE LABEL IMAGE IS THE INITIAL IMAGE OF AN SDF FORMATTED 
FILE PRECEDED BY ITS FILE IMAGE CONTROL WORD. THE CONTROL WORD'S 
S FIELD MUST BE SET = OCTAL 10, AND CL SET TO THE LABEL IMAGE 
LENGTH THE MINIMUM IMAGE CONSISTS OF THE FOLLOWING 

WORD 1 T B 
WORD 2-3 FILELABEL 

WHERE T s THE TYPE OF FILE, AND IS LOCATED IN SI (BITS 35-50) OF 
THE FIRST WORD, THE T FIELD IS SET EQUAL TO THE FIELDATA 
CHARACTER tp« FOR THOSE FILES PRODUCED FOR PRINTING, OR *C FOR 
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CARD FILES OR tT» FOR PAPER TAPE FILES, THE B FIELD IS USED TO 
DENOTE BREAKPOINT NUMBERS OF A PRINT OR PUNCH FILE AND IS LOCATED 
IN S6 (BITS 5-0) OF WORD if AND SERVES AS AN EXTENSION TO THE FILE 
LABEL IMAGE. THE FILELABEL FIELD IS USED TO IDENTIFY THE FILE AND 
IS A 12 CHARACTER FIELDt 
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14. FILE UTILITY ROUTINES 



14.1. GENERAL 



IN ADDITION TO THE EXECUTIVE CONTROL STATEMENTS DESCRIBED PRE- 
VIOUSLY f THERE IS A SET OF COMMANDS WHICH ARE RECOGNIZED BY THE 
EXECUTIVE AS CALLS FOR THE FILE UTILITY ROUTINE AND THE PROGRAM 
FILE UTILITY ROUTINE (FUR/PUR). 

WHEN THE EXECUTIVE ENCOUNTERS ONE OF THESE COMMANDS t THE 
FUR/PUR PROCESSOR WILL BE LOADED INTO CORE. WHEN FUR/PUR IS GIVEN 
CONTROL IT WILL ACCESS THE COMMAND WHICH CAUSED CONTROL TO BE 
TRANSFERRED. AFTER COMPLETING THE PROCESSING OF THE FIRST 
COMMAND* FUR/PUR WILL CONTINUE READING UNTIL THE EXECUTIVE SIGNALS 
THAT THE NEXT COMMAND IS NOT DIRECTED AT FUR/PUR. THEN FUR/PUR 
WILL TERMINATE AND RELINQUISH ITS CORE SPACE. 

THE COMMANDS WHICH ARE DIRECTED TO FUR/PUR ARE LISTED BELOW 
WITH A BRIEF EXPLANATION OF THE FUNCTIONS TO BE PERFORMED. 

COMMAND FUNCTION 

QCOPY TO COPY A FILE OR PROGRAM FILE ELEMENT FROM ONE 
DEVICE TO ANOTHER. 

OCOPIN TO COPY AN ELEMENT FILE ONTO FASTRAND AND REFORMAT 
IT AS A PROGRAM FILE. 

OCOPOUT TO COPY A PROGRAM FILE AND REFORMAT IT AS AN ELEMENT 
FILE. 

©DELETE TO DELETE A FILE FROM THE MASTER FILE DIRECTORY OR 
AN ELEMENT ANq/OR VERSION FROM A PROGRAM FILE. 

QCHG TO CHANGE THE NAME OF A FILE OR THE NAME OF AN 
ELEMENT AND/OR VERSION IN A PROGRAM FILEt 

I3PACK TO PURGE A PROGRAM FILE OF DELETED ELEMENTS. 

OPRT TO LIST MASTER FILE DIRECTORY ENTRIES OR FOR PROGRAM 
FlLESf THE TABLE OF CONTENTS OR TEXT OF SYMBOLIC 
ELEMENTS. 



QPREP 



TO CREATE AN ENTRY POINT TABLE FOR A PROGRAM FILE. 
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QCYCLE TO SPECIFY THE NUMBER OF F-CYCl.ES TO BE RETAINED FOR 
A FILE OR THE NUMBER OF CYCLES FOR A SYMBOLIC 
PROGRAM FILE ELEMENT. 

QPCH TO PUNCH SYMBOLIC 9 RELOCATABLE , OR ABSOLUTE ELEMENTS 
OF A PROGRAM FILE, 

QFIND TO LOCATE A SPECIFIC ELEMENT OF AN ELEMENT FILE ON 
TAPE* 

qmove to position a tape past a specified number of end 
of file marks, 

qers to return the program file to its initial condition 
and make its space available for reuse , 

orewind to rewind a tape. 

qmark to write an end of file mark on a tape. 

©close to write an end of file mark and rewind a tape, 

i<*,2. STATEMENT FORMAT 



THE FORMAT OF STATEMENTS DIRECTED TO THE FUR/PUR PROCESSOR 
FOLLOWS THE PATTERN ESTABLISHED FOR THE EXECUTIVE CONTROL LANGUAGE 
AS DESCRIBED IN CHAPTER 5, PERIODS ARE USED TO SEPARATE FILE AND 
ELEMENT NAMESl IN GENERAL THE PERIOD IS CONSIDERED TO BE PART OF 
THE FILE NAME, PERIODS ARE NOT NECESSARY IF THERE IS NO DOUBT 
THAT THE SPECIFICATION REFERS TO 'FILENAME' ONLY ( QMARK ), 

IF THE FILE NAME IS SPECIFIED IN SPEC1 A SHORTHAND METHOD CAN 
REFERENCE THE SAME FILE IN SPEC2 BY PRECEEDING THE ELEMENT/VERSION 
NAME WITH A PERIOD (AN IMPLICIT REFERENCE IN SpECN REQUIRES THAT 
THE FILENAME BE MENTIONED IN SPECN-X), 

E,G, QCOMMAND Fl.El/Vi, ,EU/VU 

THE TEMPORARY PROGRAM FILE MAY BE REFERENCED BY OMITTING 
FILENAME, FOR INSTANCE TO REFERENCE ELEMENT A IN THE TEMPORARY pF 
THE FOLLOWING CARD APPLIES? 



QCOMMAND 



ELEMENTA - 



OR QCOMMAND .ELEMENTA 



REFERENCE THE ELEMENT 'ELEMENTA' . TO AVOID AMBIGUITY THE 
TEMPORARY PF MUST BE REFERENCED IN THE FIRST OF A SET OF SPECS* 
OTHERWISE THE OMITTED FILENAME MAY BE INTERPRETED AS A SHORTHAND 
REFERENCE TO THE PRECEEDING FILENAME. 
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THE GENERAL FORM OF A FUR/PUR STATEMENT IS; 

©LABEL S COMMAND * OPTIONS SPEC 1 * SPEC2 * • . . * SPECN 

WHERE SPEC1 IS OF THE FORM* 

QUAL*FlLEl(C)/KEn/KEY2 f ELT/VERS(CYCLE) 

SYSTEM RULES FOR STATEMENT OF THE QUALIFIER APPLY (WHETHER 
IMPLICIT OR NOT). KEY NOTATION FOR tCLASSIFIED' FILES MUST ALSO 
BE ADHERED TO, 

THE COMMAND FIELD MUST ALWAYS BE SPECIFIED* AND THE ALLOWABLE 
FUR/PUR COMMANDS ARE LISTEO ABOVE AND EXPLAINED IN DETAIL IN THE 
FOLLOWING PARAGRAPHS. THE COMMAND FIELD TERMINATOR IS A BLANK * OR 
A COMMA IF THE OPTIONS FIELD IS PRESENTt 

THE OPTIONS FIELD SERVES THE SAME PURPOSE AND HAS THE SAME 
FORMAT AS IN THE EXECUTIVE CONTROL LANGUAGE, 

14,2, It NOTATION FOR FILE NAMES 

THE FUR/PUR STATEMENTS MAY APPEAR ANYWHERE IN A RUN BETWEEN THE 
©RUN AND QFIN EXECUTIVE CONTROL STATEMENTS, FUR/PUR WILL USE THE 
FILE NAME AS GIVEN IN THE STATEMENT IN AN EXECUTIVE REQUEST TO 
DETERMINE WHETHER OR NOT THE FILE HAS BEEN ASSIGNED TO THIS RUN* 
BY SOME PRIOR EXECUTIVE CONTROL STATEMENT* AND NOT YET RELEASED 
(GFREE)t 

IF THE FILE IS ASSIGNED TO THE RUN* FuR/PUR WILL EXECUTE A ©USE 
COMMAND TO EQUATE THE FILE NAME AS GIVEN IN THE STATEMENT TO AN 
INTERNAL FILE NAME, THE INTERNAL FILE NAME WILL THEN BE USED BY 
FUR/PUR FOR ALL SUBSEQUENT REFERENCING OF THIS FILE, 

IF THE FILE IS NOT ASSIGNED TO THE RUN* THE FILE MUST BE A 
CATALOGUED FASTRAND FILE WHICH IS NAMED IN THE FuR/PUR STATEMENT 
BY THE EXACT SAME NAME THAT IT WAS CATALOGUED BY INCLUDING THE 
SUB-FIELDS KEYl AND KEY* IF APPLICABLE. FUR/PUR WILL EXECUTE A 
FASTRAND QASG USING THE X OPTION (EXCLUSIVE USE)* FOLLOWED BY 9USE 
TO EQUATE THE fEXTERNAL' NAME AS GIVEN IN THE STATEMENT TO AN 
INTERNAL FILE NAME, 

IN PRACTICE, THE FILES NAMED IN FUR/PUR STATEMENTS WILL HAVE 
BEEN ASSIGNED EARLIER IN THE RUN AND A QQUAL COMMAND WILL HAVE 
BEEN GIVEN SO THAT AN ABBREVIATED FILE NAME CAN BE USED IN THE 
FUR/PUR STATEMENTS, THE DYNAMIC ASSIGN BY THE FUR/PUR PROCESSOR 
WILL BE USEFUL FOR THE COMPUTER OPERATOR WHO IS DOING A LARGE 
BATCH OF UTILITY WORK IN A SLACK PERIOD BY COMBINING IN ONE RUN 
MANY FUR/PUR COMMANDS ON MANY DIFFERENT FILES, HE NEED NOT 
INCLUDE ANY QASG COMMANDS IF HE IS DEALING WITH CATALOGUED 
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FASTRANO FILES AND USES THE FULL t EXTERNAL • FILE NAMES IN THE 
FUR/PUR STATEMENTS, 

If, 2,2. NOTATION FOR ELEMENTS 

CERTAIN FUR/PUR COMMANDS MANIPULATE ELEMENTS WITHIN FILES, IN 
THESE STATEMENTS THE SPECIFICATIONS FIELD INCLUDES THE FILE NAME 
AND THE ELEMENT DESCRIPTORS, 

FUR/PUR MANIPULATES ELEMENTS WITHIN PROGRAM FILES OR ELEMENT 
FILESt THE PROGRAM FILE IS A RANDOM FILE AND AS SUCH CAN EXIST 
ONLY ON FASTRANO, WHEN IT IS NECESSARY TO REMOVE A PROGRAM FILE 
FROM FASTRANO TEMPORARILY* A SEQUENTIAL EQUIVALENT KNOWN AS AN 
ELEMENT FILE IS CREATED BY THE OCOPOUT COMMAND, THE ELEMENT FILE 
IS NOT A USEABLE FILE EXCEPT BY FUR/PUR AND SXRt THE DATA IT 
CONTAINS MUST BE RESTORED TO FASTRAND PROGRAM FILE FORMAT WITH 
QCOPIN BEFORE ANY LANGUAGE PROCESSOR OR THE COLLECTOR CAN ACCESS 
THE DATA. 



1^.3. FUR/PUR FUNCTIONS 

THE FOLLOWING PARAGRAPHS DISCUSS THE STATEMENTS PROCESSED BY 
FUR/PUR IN DETAIL. THE FUNCTIONS PERFORMED BY EACH ROUTINE* THE 
FORMATS FOR EACH STATEMENT, AND THE OPTIONS WHICH MODIFY THE 
STATEMENT ARE DESCRIBED* 

U.3.JL. QCOPY 

THE QCOPY COMMAND REPRODUCES AN ENTIRE DATA FILE BY READING 
FROM TAPE OR FASTRAND FORMATTED MASS STORAGE AND WRITING ONTO TAPE 
OR FASTRAND FORMATTED MASS STORAGE. AN ELEMENT IN A PROGRAM FILE 
ON FASTRAND MAY BE ADDED To A DIFFERENT PROGRAM FILE ON FASTRAND 
WITH THE QCOPY COMMAND, THIS IS THE ONLY PARTIAL FILE OPERATION 
PERFORMED BY QCOPY, THE »COPY» DIRECTIVE MANIPULATES BOTH DATA 
AND PROGRAM FILES, IT ALSO WORKS WITH PARTIAL PROGRAM FILES 
(ELEMENTS). ELEMENTS WITHIN FILES MUST NOT BE THOUGHT OF AS 
IDENTICAL TO ELEMENT FILES. 

X^.S.XtX. FORMATTING THE QCOPY STATEMENT 

THE QCOPY STATEMENT HAS THE FOLLOWING FORMAT; 

QCOPYfOPTlONS SPEClf SPEC2 
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THE FOLLOWING OPTIONS ARE AVAILABLE FOR COPYING ENTIRE FILES, 

(NO OPTION) - AN ENTIRE FILE IS TO BE COPIED* SPECl IS THE 

NAME OF THE INPUT FILE AND SPEC2 IS THE NAME OF 
THE OUTPUT FILE, THE INPUT FILE MUST HAVE BEEN 
WRITTEN SEQUENTIALLY WITH THE DATA HANDLING 
ROUTINES (SECTION 13) AND MUST BE CATALOGUED, 

F - AN ENTIRE FILE IS TO BE COPIED* SPECl AND SPEC2 

ARE THE NAMES OF THE INPUT AND OUTPUT FILES, 
THE INPUT FILE IS IN SYSTEM DATA FILE FORMAT 
(SDF), AND THE OUTPUT IS TO BE WRITTEN IN THE 
SAME FORMAT, 

P - AN ENTIRE PROGRAM FILE IS TO BE COPIED FROM 

FASTRAND TO FASTRAND, SPECl AND SPEC2 ARE THE 
NAMES OF THE INPUT AND OUTPUT FILES, DELETED 
ELEMENTS ARE NOT COPIED INTO THE OUTPUT, (THIS 
IS CALLED AN AUTOMATIC OPACK). IF SPEC2 IS NOT 
EMPTY, SPECl WILL BE MERGED WITH SPEC2 AND THE 
TOC UPDATED TO REFLECT THE NEW CONDITION, 

THE FOLLOWING OPTIONS ARE AVAILABLE FOR DEALING WITH ELEMENTS, 



I 



■» THE INPUT FILE NAMED IN SPECl IS SOURCE CODE 
DATA IN SYSTEM DATA FILE FORMAT (SDF). THESE 
DATA ARE TO BE ADDED TO A PROGRAM FILE, THE 
PROGRAM FILE AND THE IDENTIFICATION TO BE GIVEN 
TO THE NEW ELEMENT ARE DESCRIBED IN SpECg AS 
PF,EN/V, THE SYMBOLIC ELEMENT IS GIVEN A CYCLE 
NUMBER OF WHEN IT IS INSERTED INTO THE PROGRAM 
FILE, 

- THESE THREE OPTIONS MAY BE USED SINGLY OR IN 
COMBINATION FOR ELEMENT COPYING FROM ONE PROGRAM 
FILE TO ANOTHERI S FOR SYMBOLIC R FOR 
RELOCATABLE, AND A FOR ABSOLUTE, THE 
SPECIFICATION FIELDS ARE WRITTEN AS PF,EN/V(C>, 
WITH CYCLE ONLY APPLICABLE TO SYMBOLIC ELEMENTS. 
IN SPECl, THE ELEMENT NAME IS REQUIRED* BUT TNE 
VERSION NEED ONLY BE SPECIFIED IF NEEDED TO 
IDENTIFY THE ELEMENT. IF CYCLE IS OMITTED FOR A 
SYMBOLIC ELEMENT, THE LATEST CYCLE WILL BE 
ASSUMED, 

IN SPEC2, THE ENTIRE EN/V(C) MAY BE OMITTED IF 
THE SPECl EN/V(C) IS TO BE USED FOR THE OUTPUT. 
IF SPEC2 CONTAINS AN EN WITHOUT A VERSION (AND 
CYCLE FOR OPTION S) , THE OUTPUT WILL BE GIVEN 
A BLANK VERSION (AND CYCLE FOR OPTION S), 
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14.3. 1. 2. EXAMPLES OF OCOPY STATEMENTS 

SOME TYPICAL ©COPY STATEMENTS ARE GIVEN BELOW J 

(1) QCOPY FILEA., FILES. 

THE ENTIRE DATA FILE NAMED FILEA IS REPRODUCED ONTO OUTPUT 
FILEB. 

(2) QCOPY, P PROG1., PR0G2. 

THE PROGRAM FILE PROG1 IS REPRODUCED ONTO PR0G2, DELETED 
ELEMENTS ARE NOT COPIED AND THE TABLE OF CONTENTS IS REVISED 
TO INCLUDE ONLY THE NON-DELETED ENTRIES (SAME AS IN ©PACK). 

<3> ©COPY, I SDFILE.r PFILE.ELTi 

A FILE OF SOURCE CODE DATA IN SYSTEM DATA FILE FORMAT *SDF) 
ON FILE SDFILE IS ADDED TO THE PROGRAM FILE NAMED PFILE AND 
IDENTIFIED AS SYMBOLIC ELEMENT ELT1, NO VERSION NAME* CYCLE 
0* 

(4) QCOPY, S FILEA. ELTAf FILEB. ELTB/VERSBC2) 

THE LATEST CYCLE OF SYMBOLIC ELEMENT ELTA IN THE PROGRAM FILE 
NAMED FILEA IS REPRODUCED IN THE PROGRAM FILE NAMED FILEB 
WHERE IT IS IDENTIFIED AS ELEMENT NAME ELTB, VERSION NAME 
VERSB, CYCLE 2. 

(5) QCOPY, S ELTA,FILEB« 

ELEMENT ELTA IN THE TEMPORARY PROGRAM FILE IS COPIED TO 
FILEB, AND CAN BE REFERENCED LATER AS FlLEB.ELTA WITH A 
VERSION NAME OF BLANKS (NONE NECESSARY), AND THE CYCLE 
NUMBER IS Of (R AND A OPTIONS ARE APPLICABLE ALSO). 

(6) QCOPY, P ,FXLEX. 

THE ENTIRE TEMPORARY FILE (EXCLUDING DELETED ELEMENTS) IS 
COPIED TO FILEX. THE TOC FOR FILEX IS REVISED. 

(7) QCOPY, S , FILEX. 

THE SYMBOLIC ELEMENTS IN THE TEMPORARY FILE ARE COPIED TO 
FILEX, 

14.3.2. QCOPOUT 

THE QCOPOUT COMMAND COPIES A PROGRAM FILE FROM FASTRAND ONTO 
MAGNETIC TAPE OR FASTRAND AND REFORMATS THE DATA INTO ELEMENT FILE 
FORMAT, THE PROCEDURE NAME TABLE ENTRIES ARE PRESERVED SO THAT 
THE PROGRAM FILE CAN BE FULLY RECONSTRUCTED WITH QCOPlN. DELETED 
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ELEMENTS ARE NOT COPIED INTO THE ELEMENT FILE, IF A PREPARED FILE 
IS COPIED OUT* THE ENTRY POINT TABLE IS NOT PRESERVED* AFTER A 
QCOPIN, THE USER SHOULD EXECUTE QPREP TO ALLOW THE PROGRAM FILE TO 
BE USED AS A LIBRARY, 

THE OPTIONS AVAILABLE TO THE USER ARE (AMR)fAND <S) AND THEY 
MAY BE USED TO COPY THE SYMBOLIC f RELOCATABLE t OR ABSOLUTE 
ELEMENTS FROM A PROGRAM FILE ON MASS STORAGE TO AN ELEMENT FILE ON 
TAPE. 

THE FORMAT OF THE SYMBOLIC! RELOCATABLE* AND ABSOLUTE FILES ARE 
NOT OF PARTICULAR USE TO MOST PROGRAMS, HOWEVER, THE SYMBOLIC 
ELEMENT FILES ARE IN SYSTEM DATA FILE FORMAT WITH A LABEL SLOCK 
PRECEEDING EACH ELEMENT* 

14.3.2.1, FORMATTING THE QCOPOUT STATEMENT 

THE QCOPOUT STATEMENT IS USED IN THE FOLLOWING FORMAT: 

QCOPOUT* OPTIONS FILEA, 'FILEB, 

THE FILE NAMED FILEA MUST BE A PROGRAM FILE OR# IF THE FIELD IS 
BLANK f THE RUN-TEMPORARY PROGRAM-FILE, FILEB MUST BE AN OUTPUT 
FILE ON TAPE, 

14.3.2.2, EXAMPLE OF THE USE OF QCOPOUT 

THE QCOPOUT STATEMENT IS TYPICALLY USED IN THE FOLLOWING 
MANNER} 

QCOPOUT PROGRAM. tHOLDPROG, 

THE PROGRAM FILE NAMED PROGRAM WILL BE COPIED ONTO THE OUTPUT FILE 
HOLDPROG. IT WILL BE REFORMATTED AS AN ELEMENT FILE, THE R,S# 
AND A OPTIONS APPLY AS WITH THE COPY STATEMENT, 

l<f,3,3. QCOPIN 

THE QCOPIN COMMAND COPIES AN ELEMENT FILE FROM MAGNETIC TAPE 
ONTO FASTRAND AND REFORMATS THE DATA INTO PROGRAM FILE FORMAT, 
THE TABLE OF CONTENTS IS REBUILT TO INCLUDE ELEMENT TABLE AND 
PROCEDURE TABLES IF ANY WERE PRESENT In THE PROGRAM FILE WHEN 
QCOPOUT WAS EXECUTED, 

14.3,3,1, FORMATTING THE QCOPIN STATEMENT 

THE FORMAT FOR USING THE QCOPIN STATEMENT IS AS FOLLOWS; 

QCOPlNtOPTlONS FILEA, #FILEB. 
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THIS CALL WILL CAUSE THE DATA ON FILEA TO BE REFORMATTED AND 
WRITTEN OUT ON FILES* FILEA MUST BE AN ELEMENT FILE On MAGNETIC 
TAPE, FILEB MUST BE AN OUTPUT FILE ON FASTRANDt 

14,3,3.2, EXAMPLE OF THE OCOPIN STATEMENT 

THE OCOPIN STATEMENT IS TYPICALLY USED IN THE FOLLOWING MANNERS 

OCOPIN HOLDPROG#f PROGRAM, 

IN THIS EXAMPLE f THE ELEMENT FILE HOLDPROG IS COPIED AND 
REFORMATTED ON THE FASTRAND AREA ASSIGNED TO FILE PROGRAM, WHEN 
THE OCOPIN OPERATION IS COMPLETE, FILE PROGRAM WILL BE IN THE 
STANDARD PROGRAM-FILE FORMAT AND MAY BE TREATED AS A PROGRAM-FILE 
IN ANY SUBSEQUENT OPERATION, 



OCOPlNpR 



TEMP,ELTA, PFl, 



THE ABOVE EXAMPLE CAUSES THE RELOCATABLE ELEMENT (ELTA) TO BE 
READ FROM THE TEMPORARY ELEMENT FILE ASSIGNED THE EXTERNAL NAME 
•TEMP' TO BE ADOED TO THE PROGRAM FILE PFl. THE TEMPORARY ELEMENT 
FILE MUST BE POSITIONED AT ELTA (WITH ©FIND) IF ELTA IS NOT THE 
FIRST ELEMENT OF 'TEMP*. WHEN ADDING TO THE PROGRAM FlLEf CARE 
MUST BE USED IF IT HAS BEEN PREPARED, IF IT HAS BEEN* IT WILL NAVE 
TO BE PREPARED AGAIN (VIA A OPREP PFl STATEMENT), 



1«U3. 4. ODELETE 



THE ODELETE COMMAND MAY BE USED TO DELETE ONE OR MORE ENTRIES 
FROM THE MASTER FILE DIRECTORY OR OPTIONALLY , TO DELETE ONE OR 
MORE ELEMENTS FROM A PROGRAM FILE ON FASTRAND. IF A WHOLE FILE IS 
DELETED* THE MASS STORAGE AREA IS RELEASED FOR RE-USE. IF THE 
FILE IS ON TAPE* THE TAPE REELS ARE RETURNED TO THE AVAILABLE TAPE 
POOL, WHEN A PROGRAM FILE ELEMENT IS DELETED* THE ASSOCIATED 
ELEMENT TABLE ENTRY IS FLAGGED, THE ELEMENT ITSELF IS NOT REMOVED 
FROM THE INPUT FILE UNTIL A OPACK COMMAND IS EXECUTED. OCOPY AND 
OCOPOUT WILL PROVIDE AN AUTOMATIC »PACK* OF THE OUTPUT FILE. 



F-CYCLE MANIPULATION IN ODELETE REQUESTS 

WHOLE FILES WILL BE DELETED ACCORDING TO THE CONDITIONS SET IN 
THIS MATRIX, FOR A REQUEST; 

©DELETE FILEA 
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N 
FD 
II 
LT 
EI 
AO 

N 

S 

FOR EXAMPLE: 
QOELETE 



NO F-CYCLE / ALL F-CYCLES OF 
+0 F~CYCLE OR / FILEA ARE DELETED 
ABSOLUTE EQUIVALENT/ 



RELATIVE F-CYCLE 
-N OR ABSOLUTE 
EQUIVALENT 



/ F-CYCLE +0 THRU -N+l 
/ ARE RETAINEDt F-CYCLE 
/ -N AND OLDER ARE DELETED, 



MASTER*INPUT 



ALL F-CYCLES OF THIS FILE WILL BE DELETEDt 
IF THE FUR/PUR COMMAND IS WRITTEN AS; 



THE EFFECT IS THE SAME 



QDELETE 



MASTER*INPUT<*0) 



THESE FORMATS SPECIFY (IMPLICITLY OR EXPLICITY) THAT THE LATEST 
CATALOGUED F-CYCLE OF A FILE IS TO BE DELETED, WHEN ANY F-CYCLE IS 
DELETED ALL OLDER F-CYCLES ARE ALSO DELETED, IF, HOWEVER* THE 
REQUEST IS MADE IN THIS FORM: 



QDELETE 



MASTER*lNPUT<-3) 



ONLY RELATIVE F-CYCLE (-3) AND OLDER F-CYCLES (-*W-5*,..) WILL BE 
DELETEDt RELATIVE F-CYCLES (*0># (-1) AND (-2) WILL NOT BE 
AFFECTED, SINGLE INTERMEDIATE F-CYCLES (IN THIS CASE* -3) CANNOT 
BE DELETED WITHOUT DELETING ALL OLDER F-CYCLES, DELETING ONLY THE 
NEWEST F-CYCLES MAY BE ACCOMPLISHED WITH THE filCHG REQUEST, 

X4, 3.^,1, FORMATTING THE ©DELETE STATEMENT 

THE QDELETE STATEMENT HAS THE FOLLOWING FORMAT: 



QDELETE , OPTIONS 



SPEC! 



9 •• • 



tSPECN 



THE AVAILABLE OPTIONS FOR PROGRAM FILE ELEMENT DELETION ARE 'R' 
(RELOCATABLE ELEMENTS) p »S» (SYMBOLIC) t AND *At (ABSOLUTE 
ELEMENTS), SEVERAL ELEMENTS OF THE SAME TYPE MAY BE DELETED B¥ 
THE SAME COMMAND. EACH ELEMENT MUST BE DESCRIBED BY ELEMENT NAME 
AND MUST BE FROM THE SAME FILE, VERSION NAME WILL BE INCLUDED AS 
NEEDED TO FURTHER IDENTIFY THE ELEMENT, 

DELETION OF MULTIPLE ELEMENTS IN A FILE MAY BE ACCOMPLISHED BY 
ADDING ADDITIONAL SPECIFICATION FIELDS TO THE CONTROL CARD (VIZ, 
QDELETE SPEC!, .SPEC2, ,SPEC3t t ,,,) WHERE SPEC N IS THE ELEMENT 
NAME AND THE PRECEEDING PERIOD INDICATES THE SAME FILE NAME, 
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IF THE OPTION FIELD IS ABSENT AND THE SUB-FIELD EN/V IS ABSENT* 
THE MASTER FILE DIRECTORY ENTRY FOR THE FILE NAMED IN THE FlLEA 
FIELD IS REMOVED AND THE SPACE OCCUPIED BY THE FILE IS RELEASED 
FOR RE-USE # 

14.3, 4,2. EXAMPLES OF ©DELETE STATEMENTS 

SOME TYPICAL ©DELETE STATEMENTS ARE AS FOLLOWS? 

(1) ODELETE >S PROGRAMtELU 

SYMBOLIC ELEMENT ELU IS TO BE DELETED FROM THE FILE PROGRAM. 

( 2 ) ©DELETE PROGRAMA , DATAF I LEA , DAT AFILEB 

THE FILES NAMED PROGRAMA, DATAFILEA AND DATAFILEB ARE TO BE 
DELETED FROM THE MASTER FILE DIRECTORY* 



(3) ©DELETE f A 



PROGFlLE f SAM/XYZ. .JOE 



ABSOLUTE ELEMENTS SAM (VERSION XY2) AND JOE (VERSION NOT 
NEEDED FOR UNIQUENESS) ARE TO BE DELATED FROM THE FILE 
PROGFILE. 



©DELETE, S 



PFi.ELTAf .ELTBr . ELTCf f ELTD 



THIS CONTOL CARD WILL CAUSE SYMBOLIC ELEMENTS ELTA.ELTB,ELTC 
AND ELTD IN PROGRAM FILE PFl TO BE DELETED. 



14,3,5. QCHG 

THE ©CHG COMMAND CHANGES THE NAME AND SECURITY KEYS OF A FILE 
IN THE MASTER FILE DIRECTORY, OR OPTIONALLY, CHANGES THE ELEMENT 
NAME AND/OR VERSION NAME OF AN ELEMENT IN A PROGRAM FllE ON 
FASTRAND (CF, CHAPTER ON EXECUTIVE CONTROL STATEMENTS AND THE 
SECTION ON FILE NAME NOTATION), 

i4. 3, 5.1, FORMATTING THE ©CHG STATEMENT 

TO USE THE ©CHG STATEMENT TO CHANGE THE NAME (AND SECURITY 
KEYS) OF A FILE IN THE MASTER FILE DIRECTORY. THE FORMAT IS; 



©CHG 



FlLEA. rFILEB. 



IF FILEA IS CATALOGUED WITH SECURITY KEYS AND FILEB IS WRITTEN 
AS FILEB/KEYX/KEY2, THEN KEY1 AND KEY2 ARE THE NEW READ AND WRITE 
KEYS. IF NO NEW KEYS ARE GIVEN* FILEB WILL BE CATALOGUED WITHOUT 
KEYS (I.E. UNLOCKED), TO RETAIN THE KEYS WITHOUT CHANGE, LIST 
KEYI AND KEY2 EXACTLY AS THEY WERE ORIGINALLY STATED WHEN FlLEA 
WAS CATALOGUED, 
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THE QCHG STATEMENT MAY BE USED TO CHANGE THE NAME AND/OR 
VERSION OF A PROGRAM FILE ELEMENT BY THE FOLLOWING FORMAT? 

QCHG* OPTIONS FILEl.ELEMENTl/VERSIONlt .ELEMENT2/VERSI0N2 

THE AVAILABLE OPTIONS ARE tA? (ABSOLUTE ELEMENTS) p tR» 
(RELOCATABLE ELEMENTS), AND »St (SYMBOLIC). ANY OR ALL OPTIONS 
MAY BE USED IN A SINGLE QCHG STATEMENT, AS REQUIRED. THE FIELD 
'FILElf IDENTIFIES THE FILE IN WHICH THE ELEMENT IDENTIFIED BY 
•ELEMENU/VERSlONi' IS LOCATED. THE VERSION SUBFIELD NEED ONLY BE 
SPECIFIED IF IT IS NECESSARY TO UNIQUELY IDENTIFY THE ELEMENT. 
THE FIELD 'ELEMENT2/VERSI0N2' IS USED TO SPECIFY THE NEW NAME 
AND/OR VERSION DESIGNATION OF THE ELEMENT. THE ELEMENT NAME 
SUBFIELD MAY BE OMITTED* IN WHICH CASE ONLY THE VERSION WILL BE 
CHANGED. 

THE FIRST VERSION SUB-FIELD MAY BE OMITTED IF IT IS NOT NEEDED 
FOR IDENTIFICATION OF ELEMENT*. THE SECOND VERSION SUB-FIELD MAY 
BE OMITTED IF THE VERSION NAME IS TO REMAIN BLANK. 

SPECIFICATION FIELD 1 IS ALWAYS REQUlREDl THE ABILITY TO CHANGE 
THE NAME OF THE TEMPORARY PROGRAM FILE IS NOT INCLUDED, 

F-CYCLE MANIPULATION IN QCHG REQUESTS WHICH SEEK TO RENAME FILES 
OR CHANGE THE RELATIVE F-CYCLE DESIGNATION OF A FILE SET ABE 
TREATED ACCORDING TO THE CONDITIONS SET IN THE FOLLOWING MATRICES. 
FOR A REQUEST OF THE FORM; 

QCHG FILEA, FlLEB 

WHERE FILEA IS NOT EQUAL TO FlLEB AND FlLEB IS NOT THE NAME OF A 
PREVIOUSLY CATALOGUED FILES 

FlLEB CONDITIONS 



/ F-CYCLE NOT SPECIFIED / 
/ (+0) OR ABSOLUTE / 
/ EQUIVALENT / 



F-CYCLE (-N) 

OR ABSOLUTE 
EQUIVALENT 



F 
I 
L 
E 
A 

C 


N 



OR ABSOLUTE 
EQUIVALENT 



F-CYCLE NOT /RENAME ALL F-CYCLES OF / 
SPECIFIEDM+O)/ FILEA. KEEP RELATIVE / 
/ F-CYCLES AS THEY WERE./ 
/ ASSIGN ABSOLUTE F-CYCLE/ 
/ DESIGNATIONS 1»2,3ETC. / 
/ DELETE ALL REFENCES TO/ 
/ FILEA IN THE MASTER / 
/ FILE DIRECTORY. ESTAB- / 
/ LISH DIRECTORY ITEMS / 



IGNORE ANY F-CYCLE 
GIVEN FOR FlLEB 
TREAT AS IF IT WERE 
(+0) 
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D 
I 

T 
I 

N 
S 



/ REFERENCING FILEB. 



F-CYCLE <-N) 
OR ABSOLUTE 
EQUIVALENT 



/ LEAVE F-CYC +0 THRU / 
/ -N-H UNTOUCHED IN FILEA/ 
/ RENAME-N AND OLDER, / 
/ ASSIGN REL f F-CYCLES / 
/ OF lfEfETC. TO FlLEBt / 
/ DELETE DIRECRY REFRER. / 
/ TO F-CYCLES-N AND LOWER/ 
/ ESTABLISH DIECTORY / 
/ ITEMS FOR FILEBt / 



IGNORE ANY F-CYCLE 

GIVEN FOR FILEB. 
TREAT AS IF IT WIRE 
(+0) f 



WHERE FILEA IS NOT EQUAL TO FILEB AND FlLEB IS THE NAME OF A 
PREVIOUSLY CATALOGUED FILE; 

FILEB CONDITIONS 

/ F-CYCLE NOT SPECIFIED* / F^CYCLE <f>N> OR 

/ (+0) OR ABSOLUTE / ABSOLUTE EQUIVALENT 

C F-CYCLE NOT / REQUEST ILLEGAL / REQUEST ILLEGAL 

SPECIFIEDM+Q)/ / 

N OR ABSOLUTE / REJECT / REJECT 

FD EQUIVALENT / / 

LT F-CYCLE <~N) / REQUEST ILLEGAL / REQUEST ILLEGAL 

EI OR ABSOLUTE / / 

AO EQUIVALENT / REJECT / REJECT 

S 

FOLLOWING THESE RULES A REQUEST FORMATTED AS; 

QCHG MASTER*INPUT t ,NUGROUP*INOUT# 
OR ONE FORMATTED AS J 

QCHG MASTER*lNPUT(+0>,,NUGROuP*INOUT t 

WILL RESULT IN ALL F-CYCLES OF THE FILE DESIGNATED AS MASTER*lNPUT 
TO BE RENAMED (NAME ONLY) AS NUGRQUP*lNOUT# IF THE REQUEST WAS 
FORMATTED SLIGHTLY DIFFERENTLY AS5 



QCHG 



MASTER* INPUT (-2) , * NUGROUP*XNOUT. 



THE RESULT WOULD BE THAT RELATIVE F-CYCLE (-2) OF FILE 
MASTER*INPUT BECOMES RELATIVE F-CYCLE (+0) OF NUGROUP*INQU?. 
RELATIVE F-CYCLE (-3) OF MASTER*INPUT BECOMES RELATIVE F-CYCLE 
(-1) OF NUGROUp*INOUT. MASTER DIRECTORY REFERENCES TO F-CYCLE 
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(-2) AND OLDER FOR MASTER*INPUT ARE DELETED, MASTER DIRECTORY 
ENTRIES FOR ALL EXISTING F-CYCLES OF NUGROUP*INQUT ARE 
ESTABLISHED, ANY F-CYCLE DESIGNATION GIVEN FOR NUGROUp*INOUT 
OTHER THAN (+0) WILL BE TREATED AS IF IT WERE A C«-0) DESIGNATION, 

IF NUGROUP*INOUT IS THE NAME OF A PREVIOUSLY CATALOGUED FILE, THE 
REQUEST WILL BE TREATED AS AN ILLEGAL REQUEST AND WILL BE IGNORED, 
WHERE FlLEArFlLEB IN A QCHg REQUEST AND THE F-CYCLE DESIGNATIONS 
ARE DIFFERENT: 

FILE B CONDITIONS 



/ F-CYCLE NOT / 

/ SPECIFIED' (+0) OR / 
/ ABSOLUTE EQUIVALENT / 



F-CYCLE (-N) 
OR ABSOLUTE 
EQUIVALENT 



F-CYCLE NOT / 
SPECIFIED* (+0)/ 
OR ABSOLUTE / 

/ 
EQUIVALENT / 

/ 



/ request illegal as 
/ cycle cannot be give 
/ a lower relative f- 
/ cycle designation. 
/ the request 

/ WILL BE IGNORED, 



F-CYCLE <-N> 
OR ABSOLUTE 
EQUIVALENT 



/ ALL F-CYCLES NEWER / 

/ THAN <-N) WILL BE / 

/ DELETED, F-CYCLE / 

/ <-N> WILL BECOME / 

/ RELATIVE F-CYCLE (+0) / 

/ THE NEXT OLDER F-CYCLE / 

/ WILL BECOME (-1) ETC. / 

/ THE MASTER DIRECTORY / 

/ WILL BE ADJUSTED TO / 

/ REFLECT THESE CHANGES / 



REQUEST ILLEGAL AS 
ABOVE ROUTINE WILL 
ONLY ACCEPT FILEB 
F-CYCLE DESIGNATION 
EQUIVALENT 
TO (+0) . 



THE EFFECT OF THE QCHG REQUEST SO DEFINED WILL BE TO DELETE NEWER 
F-CYCLES OF A FILE, THIS FACILITY ENABLES THE USER TO PURGE A 
FILE OF A BAD VERSION OR VERSIONS WITHOUT AFFECTING BACKUP 
VERSIONS. THIS REQUEST ESSENTIALLY CHANGES THE F-CYCLE AS OTHER 
QCHG COMBINATIONS CHANGE THE NAME OR THE SECURITY KEY, THEREFORE* 
A CHANGE REQUEST FORMATTED AS; 



QCHG 



MASTER*lNPUT(-2) , MASTER*INPUT(+Q> 



WOULD CAUSE F-CYCLES (+0) AND (-1) TO BE DROPPED AND F-CYCLE (-2) 
TO BE REDESIGNATED AS (+0) p F-CYCLE (-3) TO BE REDESIGNATED AS 
<-!)* ETC. 
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X**.3.5,2, EXAMPLES OF QCHG STATEMENTS 

SOME TYPICAL USES OF THE QCHG PROCESSOR CALL STATEMENT ARE AS 
FOLLOWS? 

(1) QCHG OLDPROG,,NEWNAME, 

THE FILE WHOSE EXTERNAL NAME IS OLDPROG IS NOW TO BE 
KNOWN AS FILE NEWNAME, THE MASTER DIRECTORY WILL BE 
ALTERED TO REFLECT THE CHANGE, 

(2) QCHG, RSA PROGFILE,SUBRTN/ONE, , STANDARD/PRIMARY 

THE RELOCATABLE t ABSOLUTE AND SYMBOLIC ELEMENTS OF FILE 
PROGFILE, IDENTIFIED BY ELEMENT NAME SuBRTN, VERSION ONE, 
ARE TO HAVE THEIR NAMES CHANGED TO ELEMENT NAME STANDARD, 
VERSION PRIMARY, 

(3) OCHG, RSA PROGFILE.SUBRTN/ONE, f STANDARD 

THIS EXAMPLE IS THE SAME AS (2) EXCEPT THAT THE ELEMENTS 
WILL HAVE NO NEW VERSION DESIGNATION, 

<<0 J3CHG,R PROGFILE,SUBRTN/ONEf /PRIMARY 

THIS EXAMPLE IS THE SAME AS (2) EXCEPT THAT ONLY THE 
RELOCATABLE ELEMENT IS AFFECTED AND ONLY THE VERSION 
DESIGNATION IS CHANGED FROM ONE TO PRIMARY, THE ELEMENT 
NAME WILL REMAIN THE SAME, 

(5) QCHG,S FILEI.FIRSTPART, .LASTPART/XYZ 

IN THIS EXAMPLE THE SYMBOLIC ELEMENT OF FILE FILE* NAMED 
FIRSTPART IS TO HAVE ITS IDENTIFICATION CHANGED TO 
ELEMENT LASTPART, VERSION XYZ, 

1«*,3,6, QPRT 

THE QPRT C9MMAND OPERATES ON THE MASTER FILE DIRECTORY AND 
CAUSES ALL OR SELECTED INFORMATION RETAINED FOR CATALOGUED FILES 
TO BE PRINTED. FOR A PROGRAM FILE, THERE ARE TWO SPECIAL OPTIONS 
WHICH LIST EITHER THE TABLE OF CONTENTS OR THE TEXT OF A SPECIFIED 
SYMBOLIC ELEMENT, THE MASTER FILE DIRECTORY IS NOT USED FOR THESE 
TWO SPECIAL OPTIONS, 

1^,3,6,1, FORMATTING THE QPRT STATEMENT 

THE QPRT STATEMENT HAS THE FOLLOWING GENERAL FORMAT; 

QPRT, OPTIONS SPEC1, SPEC2, . , .SPECN 
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THE AVAILABLE OPTIONS ARE: 



(NO OPTION) 



- LIST THE TABLE OF CONTENTS FOR THE PROGRAM FILE 
NAMED IN SPEC!. ADDITIONAL PROGRAM FILES MAY BE 
SPECIFIED IN SPEC2f ETC. 

- LIST A SYMBOLIC ELEMENT. SpECl IS FN.EN/V(C). 
ONLY ONE ELEMENT MAY BE LISTED BY THIS OPTION, 
RELOCATABLE AND ABSOLUTE ELEMENTS WILL NOT BE 
LISTED. 

- LIST THE MASTER FILE DIRECTORY ITEM FOR THE FILE 
NAMED IN SPEC!. KEYS MUST BE PROVIDED. 
ADDITIONAL FILES MAY BE SPECIFIED IN SPEC2* ETC. 

- LIST ALL THE MASTER FILE DIRECTORY ITEMS FOR THE 
PROJECT NAMED IN SPEC1. THE SECURITY KEYS IN THE 
ITEMS ARE NOT LISTED. ONLY ONE PROJECT MAY BE 
NAMED WITH THIS OPTION. 

- LIST ALL THE MASTER FILE DIRECTORY ITEMS FOR THE 
ACCOUNT NUMBER NAMED IN SPECi. THE SECURITY KEYS 
IN THE ITEMS ARE NOT LISTED. ONLY ONE ACCOUNT 
NUMBER MAY BE NAMED WITH THIS OPTION. 

- LIST ALL THE MASTER FILE DIRECTORY ITEMS. NO 
SPECIFICATIONS FIELDS ARE REQUIRED. THE SECURITY 
KEYS IN THE ITEMS ARE NOT LISTED. 

Q - THIS OPTION IS RESERVED FOR USE BY AN 

INSTALLATION MANAGER OR HIS DELEGATE WHEN HE MUST 
SEE THE SECURITY KEYS IN THE MASTER FILE 
DIRECTORY ITEMS. A SPECIAL KEY MAY BE SELECTED 
AT SYSTEM GENERATION TIME AND STORED WITHIN TP1E 
EXECUTIVE, WHEN THE Q OPTION IS USED, THJS KEY 
MUST BE GIVEN AS SPEC! IN THE STATEMENT. 

THE Q OPTION USED ALONE IMPLIES ALL OF THE MASTER FILE DIRECTORY 
IS TO BE LISTED. QP» OR QN REQUIRE SPECl PLUS ANY SPECIFICATIONS 
NEEDED FOR P» OR N WRITTEN TO START IN THE SPEC2 FIELD AND ON, 

i«*.3,6.2. EXAMPLES OF QPRT STATEMENTS 

SOME TYPICAL USES OF THE QPRT STATEMENT ARE SHOWN BELOW. 



N 



(NO OPTION) 



(t) QPRTfT 



PROGFILE, 



THE TABLE OF CONTENTS OF THE PROGRAM FILE NAMED PROGFILE 
ARE LISTED. THE ENTRIES FLAGGED AS DELETED ARE LISTED AS 
WELL AS THE ACTIVE ENTRIES. PROCEDURE TABLE AND ENTRY 
POINT TABLE ENTRIES FOLLOW THE ELEMENT TABLE ENTRIES. 
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(2) QPRT PROGFILE.SAM/XYZ 

THE LATEST CYCLE OF SYMBOLIC ELEMENT SAM* VERSION XYZ IN 
PROGFILE, IS LISTED, 

<3) QPRT,P 1360 

ALL THE MASTER FILE DIRECTORY ITEMS FOR PROJECT 1360 ARE 
LISTED WITHOUT SECURITY KEY INFORMATION 

(4) QPRT,Qp EUREKA f 1360 

THE SPECIAL KEY EUREKA HAS BEEN SELECTED BY THIS 
INSTALLATION TO BE USED TO MAKE FILE SECURITY KEYS 
AVAILABLE WHEN THE ITEMS FOR PROJECT 1360 ARE LISTED, 

1<*. 3,7. QPACK 

THE QPACK COMMAND CAUSES ALL DELETED ELEMENTS TO BE PHYSICALLY 
REMOVED FROM A PROGRAM FILE ON FASTRAND AND REVISES THE TABLE OF 
CONTENTS TO INCLUDE ONLY THE NON-DELETED ENTRIES, PROCEDURE TABLE 
ENTRIES ARE REMOVED IF THEY ARE FLAGGED AS DELETED OR POINT TO 
DELETED ELEMENT TABLE ENTRlESt THE COMPLETE ENTRY POINT TABLE IS 
REMOVED. IF THE NEWLY PACKED FILE IS TO BE USED AS A LIBRARY IT 
MUST BE REPREPARED. 

1^.3.7.1. FORMATTING THE QPACK STATEMENT 

THE QPACK STATEMENT IS USED IN THE FOLLOWING FORMAT; 

QPACK FlLEAt 

FILEA IS THE NAME OF THE FILE TO BE PACKED. MORE THAN ONE FILE 
MAY BE NAMED IN A QPACK STATEMENT. THE ACTUAL PACKING FUNCTION 
WILL CONSIST OF THE REWRITING OF SOME* THOUGH NOT NECESSARILY ALL* 
ELEMENTS, AND A REWRITING OF THE TABLE OF CONTENTS. FILES BEING 
PACKED MUST BE PROGRAM FILES. 

14.3.7.2. EXAMPLE OF THE QPACK STATEMENT 

A TYPICAL USE OF THE QPACK STATEMENT IS SHOWN BELOW, 

QPACK PROGRl.f PR0GR3. rUPROGRAM. 

THE PROGRAM FILES PROGRlr PR0GR3, AND UPROGRAM ARE TO BE PACKED. 
DELETED ELEMENTS ARE TO BE DROPPED, THE TABLES OF CONTENTS ARE TO 
BE RECONSTRUCTED AND ANY ASSIGNABLE GRANULES OF MASS STORAGE 
RELEASED BY THE PACKING FUNCTION ARE TO BE RETURNED TO THE SYSTEM 
FOR REASSIGNMENT. 
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14.3.8. QPREP 

THE QPREP COMMAND IS USED TO t PREPARE t A PROGRAM FILE * ON 
FASTRAND FOR SUBSEQUENT REFERENCING BY THE COLLECTOR. THE QPREP 
STATEMENT CAUSES AN ENTRY POINT TABLE TO BE GENERATED WHICH 
CONTAINS ALL THE ENTRY POINTS (EXTERNAL DEFINITIONS) OF ALL 
RELOCATABLE ELEMENTS In THE FILE. 

A FILE MUST BE PREPARED WHEN ELEMENTS IN THE FILE ARE TO BE 
ADDED TO A PROGRAM COLLECTION FROM THAT FILE MERELY BY REFER- 
ENCING AN ENTRY POINT IN THE ELEMENT. THE FILE MUST ALSO BE NAMED 
ON A «LIB» COLLECTOR CONTROL STATEMENT FOR THE AUTOMATIC 
INCLUSION. IF ALL DESIRED ELEMENTS FROM THE FILE ARE INCLUDED IN 
THE COLLECTION AS A RESULT OF SOURCE LANGUAGE STATEMENTS, THE FILE 
NEED NOT BE PREPARED. 

THE ADDITION OF ANY RELOCATABLE ELEMENTS TO THE PROGRAM LIBRARY 
CAUSE THE ENTRY POINT TABLE TO BECOME INCOMPLETE. THE LIBRARY 
MUST THEN BE PREPARED* IF DESIRED* IN ORDER THAT THE ENTRY POINT 
TABLE REFLECT THE ADDITIONAL ENTRY POINTS OF THE THE ELEMENT 
ADDED. 

14.3.8.1. FORMATTING THE QPREP STATEMENT 

THE OPREP STATEMENT IS USED AS FOLLOWS; 

QPREP FILEA* 

FILEA IS THE NAME OF A PROGRAM FILE. IF THIS FIELD IS BLANK, THE 
RUN TEMPORARY PROGRAM FILE IS ASSUMED. IN ITS PROCESSING! OPREP 
WILL REVIEW ALL RELOCATABLE ELEMENTS, EXTRACT ALL ENTRY POINTS AND 
CREATE A NEW ENTRY POINT TABLE. MORE THAN ONE PROGRAM FILE MAY BE 
NAMED IN A OPREP STATEMENT. 

14.3.8.2. EXAMPLES OF THE OPREP STATEMENT 

(1) OPREP 

ALL THE ENTRY POINTS IN THE RUN-TEMPORARY FILE ARE PUT 
INTO THE ENTRY POINT TABLE. 



(2) OPREP 



ArB 



AN ENTRY POINT TABLE IS CREATED FOR FILE A AND ALSO FOR 
FILE B, 

14.3,9. OPCH 

THE OPCH COMMAND CAUSES A SYMBOLIC, RELOCATABLE* OR ABSOLUTE 
ELEMENT OF A PROGRAM-FILE ON FASTRAND TO BE PUNCHED OUT IN 80 
COLUMN PUNCH-CARD FORMAT. 
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14. 3,9. 1, FORMATTING THE OPCH STATEMENT 

THE QPCH STATEMENT IS USED IN THE FOLLOWING FORMAT? 

QPCH* OPTIONS FILENAME. ELEMENT/VERSIQN(CYCLE) 

THE ALLOWABLE OPTIONS FOR THE QPCH STATEMENT ARE *Rf (RELOCATABLE 
ELEMENT) t »S» (SYMBOLIC ELEMENT) » AND »A» (ABSOLUTE ELEMENT). 
OPTIONS WILL INDICATE THE TYPE OF ELEMENT TO BE PUNCHEDt ANY OR 
ALL OPTIONS MAY BE USED IN A OPCH STATEMENT. THE FIELD FILENAME 
WILL BE A PROGRAM FILE. IF THE FIELD IS BLANKf THE RUN-TEMPORARY 
PROGRAM-FILE IS ASSUMED. THE FIELD ELEMENT WILL BE THE NAME OF 
THE ELEMENT TO BE PUNCHED. THE FIELD VERSION IS THE VERSION NAME 
AND NEED BE PRESENT ONLY IF REQUIRED TO FURTHER IDENTIFY THE 
ELEMENT. THE FIELD (CYCLE) WILL SPECIFY THE CYCLE NUMBER TO BE 
PUNCHED IF A SYMBOLIC ELEMENT IS CALLED FOR. IF THE FIELD IS 
ABSENT. THE LATEST CYCLE WILL BE PUNCHED. ONLY ONE ELEMENT NAflE 
MAY BE REQUESTED BY A SINGLE OPCH STATEMENT. EACH ELEMENT PUNCHED 
WILL BE PRECEDED BY AN •ELT' CARD WHICH WILL IDENTIFY THAT 
ELEMENT. 

1^.3.9.2. EXAMPLES OF THE QPCH STATEMENT 

SOME TYPICAL USES OF THE QPCH PROCESSOR CONTROL STATEMENT ARE 
SHOWN BELOW. 

(1) QPCHfRA PROGA.SAM/XYZ 

THE RELOCATABLE AND ABSOLUTE ELEMENTS NAMED SAMf VERSION 
XYZ OF PRQGRAM~FILE PROGA ARE TO BE PUNCHED. 



(2) QPCHfS 



DUMP/10K 



THE LATEST CYCLE OF THE SYMBOLIC ELEMENT DUMP* VERSION 
lOKf OF THE RUN-TEMPORARY PROGRAM-FILE IS TO BE PUNCHES. 

(3) OPCHfARS MAINPROG.LISTING(IO) 

THE RELOCATABLE AND ABSOLUTE ELEMENTS AND CYCLE 10 OF THE 
SYMBOLIC ELEMENT NAMED LISTING OF PROGRAM-FILE MAINPROG 
ARE TO BE PUNCHED. 

14,3,10. OERS 



THIS DIRECTIVE CAUSES FUR/PUR TO REMOVE ALL ELEMENTS FROM THE 
NAMED FILE AND RESTORE THE FILE TO ITS INITIAL CONDITION. THE 
FILE WILL BE CONSIDERED AS EMPTY AND AVAILABLE FOR USE JUST AS IT 
WAS AT THE BEGINNING OF THE RUN. 
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THIS STATEMENT IS PROVIDED PRIMARILY FOR USE ON TEMPORARY 
PROGRAM FILES WHICH MAY BE USED AS SCRATCH AREAS DURING A RUNt 

l<*,3 f 10,l. FORMAT OF QERS 

QERS SPEC1 

WHERE SPEC1 IS THE NAME OF A FILE ASSIGNED TO THIS RUN, 
14,3,10,2, EXAMPLE OF AN QERS STATEMENT 

QERS FILEA, 

REMOVE ALL TRACES OF DATA IN 'FILEA* SUCH THAT IF IT WERE TO BE 
COPIED A BLANK FILE WOULD RESULT ON THE OUTPUT SIDE. 

14,3,11, QCYCLE 

THE QCYCLE STATEMENT IS USED TO SPECIFY THE NUMBER OF UPDATE 
CYCLES TO BE MAINTAINED FOR A SYMBOLIC PROGRAM FILE ELEMENT OR TO 
CHANGE THE NUMBER OF F-CYCLES RETAINED FOR A DATA FILE. 

A STANDARD CAN BE ESTABLISHED AT SYSTEM GENERATION (SEE 18,1.3! 
FOR BOTH F-CYCLES AND SYMBOLIC ELEMENT CORRECTION CYCLES. THE 
QCYCLE COMMAND NEED NOT BE USED UNLESS THE STANDARD IS TO BE 
CHANGED FOR A SPECIFIC FILE OR A SPECIFIC SYMBOLIC PROGRAM 
ELEMENT. 

IF THE NUMBER OF CYCLES IN EXISTENCE AT THE TIME THE QCYCLE 
COMMAND IS EXECUTED IS GREATER THAN THE NEW NUMBER SPECIFIED* THE 
NUMBER IN EXISTENCE WXLl BE REDUCED, 

F-CYCLE MANIPULATION IN QCYCLE REQUESTS 

QCYCLE REQUESTS WHICH CHANGE THE NUMBER OF BACKUP F-CYCLES TO 
BE RETAINED FOR A FILE ARE TREATED ACCORDING TO THE CONDITIONS SET 
IN THE FOLLOWING MATRIX, FOR A REQUESTS 



QCYCLE 



FILEA, N 



N>5NUMBER OF CYCLES 
CURRENTLY RETAINED 



N< NUMBER OF CYCLES 
CURRENTLY RETAINED 



CHANGE MAXIMUM NO. OF / 
F-CYCLES FIELD IN DIRECTORY/ 
ENTRY FOR EACH F-CYCLE / 

/ 
/ 



CHANGE MAX, NBR, OF 
F-CYC, FIELD IN DJR, 
ENTRY FOR(N) NEWEST 
AND DELETE ALL OLDER 
F-CYCLE REFERENCESt 
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THEREFORE* ACCORDING TO THESE RULES IF FILE MASTER*INPUT 
CURRENTLY HAS 5 F-CYCLES* THE REQUEST; 



QCYCLE 



MASTER*INPUT,3 



WOULD RESULT IN THE RETENTION OF RELATIVE F-CYCLES (+0), <-I) * AND 
(-2) AND THE DELETION OF RELATIVE F-CYCLES (-3 AND <•*>• THE 
♦MAXIMUM NO, OF F-CYCLES* FIELD IN THE MASTER DIRECTORY ENTRIES 
FOR THE RETAINED F-CYCLES WILL BE CHANGED TO 3, IF, HOWEVER, THE 
REQUEST WAS} 



QCYCLE 



MASTER*INPUT*9 



NO F-CYCLES WOULD BE DELETEOt ONLY THE FIELD 'MAXIMUN NOt OF 
F-CYCLES t IN EACH MASTER DIRECTORY ENTRY FOR AN F-CYCLE OF THE 
FILE WOULD BE CHANGED TO 9, 

l<t.3,n 9 i 9 FORMATTING THE ©CYCLE STATEMENT 

THE QCYCLE STATEMENT IS USED IN THE FOLLOWING FORMAT; 

QCYCLE FlLEA,ELEMENT/VERSION»N 

IF ELEMENT AND VERSION NAMES ARE OMITTED* IT IS THE MAXIMUM 
F-CYCLE FIELD IN THE MASTER FILE DIRECTORY WHICH IS TO BE CHANSEDt 
IF ELEMENT AND/OR VERSION NAMES ARE INCLUDED, IT IS THE CYCLE 
LIMIT IN THE ELEMENT TABLE ENTRY IN THE TABLE OF CONTENTS OF A 
PROGRAM FILE WHICH IS TO BE CHANGED^ 

N IS THE MAXIMUM NUMBER OF CYCLES OR F-CYCLES TO BE RETAlNEDt 

l<* t 3,Ut2. EXAMPLES OF THE QCYCLE STATEMENT 

(1) QCYCLE MAINDATA,3 

THIS COMMAND INFORMS THE SYSTEM THAT THREE (3) F-CYCLES 
ARE TO BE RETAINED FOR THE CATALOGUED DATA FILE MAINDATA, 



(2) QCYCLE 



BASEPROG , SYMBOL/ A22X # 10 



THIS COMMAND TELLS THE SYSTEM THAT TEN (10) UPDATE CYCLES 
ARE TO BE RETAINED FOR THE SYMBOLIC ELEMENT SYMBOL* 
VERSION 'A22I* OF PROGRAM FILE BASEPROGt 

14,3.12, QFIND 

THE QFIND COMMAND WILL LOCATE A SPECIFIC ELEMENT OF AN ELEMENT 
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FILE ON MAGNETIC TAPE. WHEN THE ELEMENT IS FOUND THE TAPE WILL BE 
POSITIONED SO THAT A READ FORWARD WILL BRING THE LABEL BLOCK INTO 
MAIN STORAGE. 

lf.3.12.1. FORMATTING THE QFIND STATEMENT 

THE QFIND STATEMENT IS USED IN THE FOLLOWING FORMAT; 

GFIND»0PTI0N FILEAt ELEMENT/VERSION 

THE ALLOWABLE OPTIONS, DENOTING ELEMENT TYPE ARE »Rf 
(RELOCATABLE ELEMENT)* f S» (SYMBOLIC ELEMENT) AND f A* (ABSOLUTE 
ELEMENT). ONE (AND ONLY ONE) MUST BE PRESENT. 

THE FIELD FlLEA MUST BE THE NAME OF AN ELEMENT FILE ON TAPE. 
THE FIELDS ELEMENT AND VERSION IDENTIFY THE PARTICULAR ELEMENT 
SOUGHT. VERSION MAY BE ELIMINATED IF NOT NEEDED TO UNIQUELY 
IDENTIFY THE ELEMENT. 

m. 3. 12.2. EXAMPLE OF THE ©FIND STATEMENT 

A TYPICAL USE OF THE ©FIND STATEMENT IS SHOWN BELOW; 

QFlNDiS ELTFILE.BLXTZ/CLOTH 

THE SYSTEM IS TO FIND THE SYMBOLIC ELEMENT BLITZ* VERSION CLOTH ON 
ELEMENT FILE ELTFILE. WHEN THE ELEMENT IS FOUND* THE FILE WILL BE 
POSITIONED SO THE NEXT READ WILL BRING IN THE LABEL BLOCK WHICH 
PRECEDES THE TEXT PERTAINING TO ELEMENT BLITZ* VERSION CLOTH, 

1«*.3.X3. ©MOVE 



THE QMOVE COMMAND WILL MOVE ANY MAGNETIC TAPE FILE FORWARD OR 
BACKWARD OVER A SPECIFIED NUMBER OF END OF FILE MARKS. 

1<*.3.13.X. FORMATTING THE ©MOVE STATEMENT 

THE ©MOVE STATEMENT IS USED IN THE FOLLOWING FORMAT; 

©MOVE. OPTION FlLEA.tN 

IF THE OPTION FIELD IS OMITTED THE TAPE IS MOVED FORWARp. IF 
THE TAPE IS TO BE MOVED BACKWARD* THE OPTION IS »B», 

FILEA IS THE NAME OF THE TAPE FILE TO BE POSITIONED* AND N IS 
THE NUMBER OF END OF FILE MARKS (DECIMAL) PAST WHICH THE TAPE IS 
TO BE MOVED. 
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1^,3, 13,2, EXAMPLES OF THE QMOVE STATEMENT 

SOME TYPICAL USES OF THE ©MOVE STATEMENT ARE: 

<i> QMOVE PAYROLL, , Z 

THIS STATEMENT WILL CAUSE THE TAPE FILE* PAYROLL* TO BE 
MOVED FORWARD PAST TWO END OF FILE MARKS, 

(2) QMOVEfB HARRY,! 

THIS STATEMENT MOVES TAPE FILE HARRY BACKWARD PAST ONE END 
OF FILE MARK, IF A FORWARD READ IS NOW EXECUTED AN END OF 
FILE STATUS WILL BE RETURNED, 

NOTE: THE SYSTEM MAKES NO CHECK OF THE INFORMATION PASSED WHEN 
SEARCHING FOR END OF FILE MARKS, THE USER MUST BE SURE THAT THE 
TAPE CONTAINS AT LEAST »N* END OF FILE MARKS, 

1^,3,1^, QREWIND 



THE QREWIND COMMAND REWINDS ANY MAGNETIC TAPE FILE* WITH OR 
WITHOUT INTERLOCK, 

14,3,1^,1, FORMATTING THE QREWIND STATEMENT 

THE QREWIND STATEMENT MAY BE USED TO REWIND ANY TAPE FILE, THE 
FORMAT OF THE QREWIND STATEMENT IS AS FOLLOWS; 

QREWIND* OPTION FILEA* rFlLEB, * ♦ • , 

THE ONLY ALLOWABLE OPTION FOR THE ©REWIND COMMAND IS *I» WHICH IS 
USED TO SPECIFY A REWIND-WITH-INTERLOCK. THE ABSENCE OF THE tjt 
OPTION DENOTES NO INTERLOCK, PARAMETERS FILEA AND FILEB ARE THE 
NAMES OF THE FILES TO BE REWOUND, MORE THAN ONE FILE MAY BE 
REFERENCED IN A QREWIND STATEMENT, EACH FILE REFERENCED MUST BE 
ON TAPE WITH A MOUNTED REEL, 

X^,3,l*f,2, EXAMPLES OF QREWIND STATEMENTS 

SOME TYPICAL EXAMPLES OF THE QREWIND PROCESSOR CALL STATEMENT 
ARE AS FOLLOWS: 

(1) QREWIND* I PR0GRAMFIL.*DATA1,»DATA3, 

THE TAPE FILES, PROGRAMFIL* DATA! AND DATA3 ARE TO BE 
REWOUND-WITH-INTERLQCK. 
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(2) QREWIND ONLYFILE. 

THE TAPE FILE ONLYFILE IS TO BE REWOUND WITHOUT 
INTERLOCKING, 

14.3,15. QMARK 

THE QMARK COMMAND WRITES Z EOF MARKS ON A MAGNETIC TAPE FILE 
AND BACKSPACES OVER THE SECONO EOF MARK* 

14,3,15,1. FORMATTING THE QMARK STATEMENT 

THE FORMAT FOR USING THE QMARK STATEMENT TO WRITE AN END OF 
FILE MARK ON A TAPE FILE IS AS FOLLOWS: 



QMARK 



FILEA, 



the field filea must contain the name of a tape file, more than 
one file may be called in a qmark statement* but each must be 
mounted and pre-positioned, 

1^,3,15,2. example of the qmark statement 

a typical use of the qmark processor call statement is shown 
below; 



QMARK 



DATA1.»TAPEFILE,*ELTFILE. 



THE THREE TAPE FILES, DATAl, TAPEFILE AND ELTFILE, CURRENTLY 
MOUNTED, ARE TO HAVE END OF FILE MARKS WRITTEN ON THEM AT THEIR 
PRESENT POSITIONS ON THEIR TAPE HANDLERS, 

14.3,16, QCLOSE 



THE QCLOSE COMMAND COMBINES THE FUNCTIONS OF QMARK AND QREWIND. 

U, 3,16,1, FORMATTING THE QCLOSE STATEMENT 

THE QCLOSE STATEMENT IS USED IN THE FOLLOWING MANNERS 

QCLOSEtOPTION FILEA* 

THE FIELD FILEA IS THE NAME OF A MOUNTED TAPE FILE. MORE THAN ONE 
FILE MAY BE NAMED IN A QCLOSE STATEMENT. TWO EOF MARKS WILL BE 
WRITTEN ON THE TAPE AT THE PLACE IT IS POSITIONED TO WHEN THE 
QCLOSE CALL IS GIVEN. THE TAPE IS THEN REWOUND WITH OR WITHOUT 
INTERLOCK, AN I OPTION CAUSES THE TAPE ASSIGNED TO THIS FILE TO 
BE REWOUND TO THE UNLOAD POINT, 



UP-4144 



UNIVAC 1108 EXECUTIVE 
PROGRAMMER'S REFERENCE 



14 



24 



Hf.3a6 t 2 § EXAMPLE OF THE J3CL0SE STATEMENT 

THE FOLLOWING IS A TYPICAL USE OF THE ©CLOSE STATEMENT? 

QCLOSE TAPEFILE, 

TWO END OF FILE MARKS WILL BE WRITTEN ON THE TAPE FILE TAPEFILE 
AND IT WILL BE REWOUND WITHOUT INTERLOCK, 
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15. AUXILARY PROCESSORS 



15.1, THE COLLECTOR 



15,1.1. GENERAL 

THE COLLECTOR FOR THE UNIVAC 1108 IS DESIGNED TO PROVIDE THE 
USER A STRAIGHT-FORWARD MEANS OF COLLECTING AND INTERCONNECTING 
RELOCATABLE ELEMENTS TO PRODUCE A PROGRAM WHICH IS IN A FORM READ* 
FOR EXECUTION UNDER CONTROL OF THE 1108 EXECUTIVE SYSTEM, THIS 
PROGRAM FORM IS CALLED AN ABSOLUTE ELEMENT. INTERNAL REFERENCES 
ARE LINKED TOGETHER AND NO MODIFICATION IS NECESSARY TO LOAD THE 
PROGRAM ANYWHERE IN CORE* OPTIONALLY* THE COLLECTOR CAN BE USED 
TO PRODUCE A RELOCATABLE ELEMENT FROM A COLLECTION OF SEVERAL 
RELOCATABLE ELEMENTS. 

THE COLLECTOR IS CONCERNED WITH THREE BASIC INPUTS* THESE ARE* 

1) PARAMETERS FROM THE EXECUTIVE CONTROL STATEMENT CAUSING 
THE COLLECTION, 

2) SOURCE LANGUAGE CONTROL STATEMENTS* 

3) RELOCATABLE ELEMENTS FROM A VARIABLE NUMBER OF SOURCES. 

ALL OF THESE INPUTS ARE DISCUSSED IN DETAIL LATERl HOWEVER, A 
BRIEF DESCRIPTION OF EACH IS GIVEN HERE FOR INTRODUCTORY PURPOSES. 

BASICALLY. THE COLLECTOR IS CALLED WHENEVER A (3MAP EXECUTIVE 
CONTROL STATEMENT IS ENCOUNTERED WITHIN A CONTROL INPUT FILE. THE 
EXECUTIVE CONTROL STATEMENT INTERPRETER DECODES THE COMMAND' 
SEPARATING FIELDS AND IDENTIFYING TEMPORARY, SYSTEM-CREATED FILES 
FOR THE COLLECTOR. THIS INFORMATION IS THEN PASSED ALONG TO THE 
COLLECTOR WHEN IT IS GIVEN CONTROL. IT WILL BE NOTED IN 
SUBSEQUENT DISCUSSION THAT THE INFORMATION CONTAINED WITHIN THE 
flMAP CONTROL STATEMENT IS COMPREHENSIVE ENOUGH TO DIRECT THE 
ALLOCATION OF MOST PROGRAMS. 

FOR PERFORMING THE COLLECTION OF COMPLEX PROGRAMS WHICH REQUIRE 
RELOCATABLE INPUT FROM MANY SOURCES, CONSTRUCTION OF OVERLAY 
SEGMENTS, OR THE USE OF MULTIPLE LIBRARIES, THE USER MUST PREPARE 
A SET OF SOURCE LANGUAGE CONTROL STATEMENTS. NORMALLY, THESE 
STATEMENTS IMMEDIATELY FOLLOW THE QMAP EXECUTIVE CONTROL 
STATEMENT. HOWEVER, THE COLLECTOR OR THE PROGRAM FILE UTILITY 
ROUTINES CAN BE DIRECTED TO PLACE SUCH A SET OF STATEMENTS INTO A 
PROGRAM FILE AS AN ELEMENT, AND ON SUBSEQUENT COLLECTIONS THE 
EXISTENCE OF THIS ELEMENT CAN BE MADE KNOWN VIA THE OMAP EXECUTIVE 
CONTROL STATEMENT. COMPLETE CAPABILITIES ARE AVAILABLE THROUGH 
THE COLLECTOR FOR UPDATING SUCH AN ELEMENT. THE PROCEDURE IS THE 
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SAME AS FOR UPDATING ANY OTHER SOURCE LANGUAGE (FORTRAN* COBOL, 
ETC.) ELEMENT PROCESSED BY THE SYSTEM , 

RELOCATABLE ELEMENTS TO ENTER INTO THE COLLECTION ARE INDICATEO 
TO THE COLLECTOR BY WAY OF THE TWO INPUT SOURCES JUST DESCRIBED. 
RELOCATABLE ELEMENTS FROM LIBRARIES ARE ALWAYS INCLUDED 
SELECTIVELY* I.E., ONLY WHEN AN EXTERNAL REFERENCE IS MADE TO AN 
EXTERNAL DEFINITION IN AN ELEMENT CONTAINED WITHIN A LIBRARY, USE 
OF THE SYSTEM RELOCATABLE LIBRARY TO SATISFY EXTERNAL REFERENCES 
IS AUTOMATICALLY IMPLIED! THE USE OF USER LIBRARIES IS UNDER 
CONTROL OF A SOURCE LANGUAGE CONTROL STATEMENT TO THE COLLECTOR, 
ANY SPECIFIED USER LIBRARIES ARE ALWAYS SEARCHED BEFORE THE SYSTEM 
RELOCATABLE LIBRARY, 

the outputs of the collector are as follows? 

1) an absolute or relocatable element 

2) a source language control element as discussed above. 

3) listing information 

the primary output of the collector is the relocatable or 
absolute element which results from the collecting and linking of 
the various relocatable elements. this element is given a name 
and placed within a program file for subsequent use, both the 
element name and the file in which the element is placed may be 
dictated by the user. 

normally, the collector includes within an absolute element, a 
set of tables for use by the diagnostic system, as discussed 
later, this output can be suppressed by the user, 

for any error condition encountered, the collector produces an 
error message which is placed in the user's listing output file, 
if a storage allocation map is required, the listing of such is 
also placed in the user's listing output file. 

the ensuing sections describe in detail the executive control 
statements involving the collector, the source language control 
statements processed by the collector, the operational character- 
istics of it, and procedures for segmenting a program. 

15,1,2, executive control statements 

15,1,2,1. the qmap control statement 

the qmap executive control statement is used for specifying 
that the collector is to be used to combine a set of relocatable 
elements into a single absolute element* or into a single 
relocatable element. the format of the ©map control statement isj 

qmap, options file1,elt1/vers1(cycle), file2.elt2/vers2, | 
file3,elt3/vers3(cycle3) 
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THE AVAILABLE OPTIONS ARE? 



N 



R 



D 



INTRODUCE SOURCE LANGUAGE ELEMENT INTO PROGRAM FILE FROM 
THE CONTROL STREAM, THE FIRST FIELD IDENTIFIES THE 

ELEMENT. THE THIRD FIELD NEVER APPEARS. 

PRODUCE A NEW CYCLE OF THE SOURCE LANGUAGE ELEMENT* 

PRODUCE A COMPLETE LISTING CONTAINING A SUMMARY OF THE 

CORE SPACE USED BY THE PROGRAM* THE SPACE ALLOCATED TO 

EACH ELEMENT* AND THE ABSOLUTE DEFINITION OF ALL 

EXTERNAL DEFINITIONS, 

PRODUCE NO LISTINGt DIAGNOSTIC MESSAGES ARE ALWAYS 

PRINTED. IF NEITHER L NOR N ARE CODED* ONLY SUMMARY 

INFORMATION WILL BE PRINTED. 

ACCEPT THE RESULTS OF THE COLLECTION SO LONG AS AN 

ABSOLUTE ELEMENT IS PRODUCED. 

DO NOT EXECUTE THE REMAINDER OF THE RUN IF ERRORS ARE 
DETECTED. IF NEITHER A OR X IS CODED* THE OCCURENCE OF 
AN ERROR WILL INHIBIT EXECUTION OF THE PROGRAM BUT WILL 
ALLOW CONTINUATION OF THE RUN. 

INHIBIT GENERATION OF THE DIAGNOSTIC INFORMATION NORMALLY 

PROVIDED TO THE DIAGNOSTIC SYSTEM. 

PRODUCE A RELOCATABLE ELEMENT RATHER THAN AN ABSOLUTE 

ELEMENT. 

ALLOW PROGRAMS THAT EXCEED THE ADDRESS 65535 TO BE 

EXECUTED* 

GIVE A DIAGNOSTIC MESSAGE FOR ALL POSSIBLE ADDRESS FIELDS 
THAT ARE GREATER THAN 65535. 



THE FIELD ♦FlLEl.ELTl/VERSKCYCLE) t NORMALLY IDENTIFIES THE 
SOURCE INPUT ELEMENT AND THE FILE IN WHICH IT IS LOCATED. WHEN- 
EVER THE I OPTION IS USED* THIS FIELD INSTEAD IDENTIFIES THE 
SOURCE OUTPUT ELEMENT AND THE FIELD »FILE3.ELT3/VERS3(CYCLE3) * 
DOES NOT APPEAR. 

THE FIELD ♦FlLE2*ELT2/VERS2f IS USED TO SPECIFY THE OUTPUT 
FILE* 'FILE3' AND THE ELEMENT IDENTIFICATION* »ELT2/VERS2» *FOR THE 
RESULTING ABSOLUTE OR RELOCATABLE ELEMENT. 

THE FIELD »FILE3*ELT3/VERS3(CYCLE3) ? IS USED TO SPECIFY THE 
OUTPUT FILE* »FILE3» AND THE ELEMENT IDENTIFICATION* 'ELT3/VERS3 
(CYCLE3)'* FOR A SOURCE LANGUAGE OUTPUT ELEMENT. 

THE STANDARD SYSTEM DROPOUT RULES APPLY TO ALL THREE OF THESE 
FIELDS. 

SOME TYPICAL EXAMPLES INVOLVING THIS FORM OF THE QMAP STATEMENT 
ARE AS FOLLOWS: 

QMAP (SOURCE LANGUAGE FOLLOWS THIS CARD AND 

THE OUTPUT IS TO THE TEMPORARY FILE.) 

QMAP* I FILEA f JOE 

(THE STATEMENTS FOLLOWING THE QMAP STATEMENT 
ARE USED TO DIRECT THE COLLECTION AND ARE 
OUTPUT TO THE TEMPORARY FILE AS ELEMENT JOE* 
CYCLE XI THE ABSOLUTE OUTPUT IS TO A TEMPORARY 
FILE.) 
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QMAPfU FILEA, J0E(6) 

(CYCLE 7 OF JOE IS PRODUCED USING CORRECTIONS 
FOLLOWING THE OMAP STATEMENT WITH BOTH OUTPUTS 
TO A TEMPORARY FILE,) 

QMAP JOE/XYZ, FILEA, JOE 

(ELEMENT JOE* VERSION XYZ, LATEST CYCLE* FROM A 
TEMPORARY FILE IS USED TO DIRECT THE COLLECTION 

OF THE ABSOLUTE ELEMENT JOE WRITTEN INTO A 
TEMPORARY FILEA,) 



QMAP,R JOE, XX 



(ELEMENT JOE IN A TEMPORARY FILE IS USED TO 
DIRECT THE PRODUCTION OF A RELOCATABLE ELEMENT 
OUTPUT TO A TEMPORARY FILE) 



15. 1,2 .2, THE QXQT CONTROL STATEMENT 

FOR EXECUTING AN ABSOLUTE PROGRAM CREATED BY THE COLLECTOR, THE 
FOLLOWING CONTROL STATEMENT 1$ USED? 

QXQTrOPTIONS FILEl.ELU/VERSl 

ANY OPTIONS SPECIFIED ARE AVAILABLE TO THE USER'S PROGRAM BY THE 
OPTS EXECUTIVE REQUEST WHENEVER IT IS INITIATED. THE FIELD 
♦FILEl.ELTl/VERSlt SPECIFIES THE ABSOLUTE PROGRAM TO EXECUTE, THE 
SUB-FIELD 'FILE1' IS THE NAME OF THE FILEI »ELT1/VERS1» IDENTIFIES 
THE ELEMENT, THIS FIELD IS THE COUNTERPART OF FILE2,ELT2/VERS2* 
IN THE QMAP CONTROL STATEMENT. IF NO ELEMENT IS SPECIFIED! THE 
ABSOLUTE ELEMENT IN THE FILE GIVEN (TEMPORARY IF NO FILE 
SPECIFIED) WILL BE LOADED AND EXECUTED, IN THE ABSENCE OF AN 
ABSOLUTE ELEMENT THE RELOCATABLE ELEMENTS IN THE FILE ARE 
COLLECTED AND EXECUTED. IN THIS CASE THE OPTIONS ARE USED BY THE 
COLLECTOR AND ARE ALSO AVAILABLE TO THE PROGRAM, SOME TYPICAL 
EXAMPLES OF THE USE OF THE QXQT STATEMENT IN CONJUNCTION WITH THE 
QMAP STATEMENT ARE AS FOLLOWS: 



1) 



2) 



QMAP 
QXQT 



COMPILATIONS OR ASSEMBLIES TO PRODUCE 
RELOCATABLE ELEMENTS IN A TEMPORARY FILE. 
GENERATE AN ABSOLUTE ELEMENT. 
EXECUTE THE ABSOLUTE ELEMENT GENERATED ABOVE, 



mmmm COMPILATIONS OR ASSEMBLIES PRODUCING 

RELOCATABLE ELEMENTS IN THE USER SPECIFIED 
ELEMENT, FILEA, 

QMAP FILEA, SYMBOLIC, FILEA, XY2 

GENERATE THE ABSOLUTE ELEMENT XYZ In FILEA 
AS DIRECTED BY THE SOURCE ELEMENT SYMBOLIC, 

QXQT FILEA, XYZ 

EXECUTE THE ABSOLUTE ELEMENT GENERATED ABOVE, 
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15,1,3, COLLECTOR CONTROL STATEMENTS 
15.1,3a. GENERAL 

IN ADDITION TO THE INFORMATION SPECIFIED IN THE OMAp CONTROL 
STATEMENT t A SET OF SOURCE LANGUAGE CONTROL STATEMENTS CAN BE 
PROCESSED BY THE COLLECTOR TO PROVIDE THE USER THE CAPABILITY OF 
CONTROLLING THE CONSTRUCTION OF EVEN THE MOST COMPLEX PROGRAMS, 
THE USER CAN ENTER THESE CONTROL STATEMENTS VIA HIS CONTROL INPUT 
STREAM FOR EACH COLLECTION, OR HE CAN CREATE WITHIN A PROGRAM FILE 
A SOURCE LANGUAGE CONTROL ELEMENT CONTAINING THE STATEMENTS, THIS 
ELEMENT CAN BE UPDATED BY ENTERING THE CORRECTIONS VIA THE CONTROL 
INPUT STREAM, 

THE CONTROL STATEMENTS RECOGNIZED BY THE COLLECTOR INCLUDE THE 
FOLLOWING; 

IN INCLUDE SPECIFIC ELEMENTS IN THE COLLECTION, 

NOT EXCLUDE SPECIFIC ELEMENTS FROM THE COLLECTION. 

LIB SPECIFY LIBRARIES TO BE SEARCHED, 

SEG DIRECT THE SEGMENTATION OF A PROGRAM, 

DSEG SPECIFY A DYNAMIC SEGMENT, 

RSEG SPECIFY A RELOCATABLE SEGMENT. 

DEF SPECIFY EXTERNAL DEFINITIONS TO BE RETAINED IN THE 

ABSOLUTE OR RELOCATABLE ELEMENT. 
REF SPECIFY THE EXTERNAL REFERENCES TO BE RETAINED IN THE 

ABSOLUTE OR RELOCATABLE ELEMENT. 
ENT SPECIFY STARTING ADDRESS OF A PROGRAMt 
EOU DEFINE EXTERNAL DEFINITIONS. 
CLASS SPECIFY A MASK TO USE IN SELECTING ELEMENTS FOR 

COLLECTION. 
COR SPECIFY THAT CORRECTIONS ARE TO BE MADE TO AN ELEMENT, 
SNAP DIRECT POSITIONING OF SNAPSHOT DUMPS, 

15.1,3,2, THE IN STATEMENT 

THE IN CONTROL STATEMENT ALLOWS THE USER TO INCLUDE ANY OR ALL 
ELEMENTS FROM ANY NUMBER OF FILES IN HIS COLLECTION AND 
SPECIFICALLY IN THE SEGMENT NAMED BY THE PRECEDING SEG STATEMENT, 
THE FORMAT OF THIS STATEMENT IS THE FOLLOWING; 

IN FlLEl.ELTl/VERi,FILE2,ELT2f... 

THE FIELDS •FILE1,ELU/VER1* ' ETC,, IDENTIFY SPECIFIC ELEMENTS 
TO BE INCLUDED IN THE COLLECTION, BY SPECIFYING ONLY •FILE1,», 
THE USER CAN SPECIFY THE INCLUSION OF ALL ELEMENTS IN A FILE. 
NORMALLY ALL THE RELOCATABLE ELEMENTS IN THE RUN TEMPORARY FILE 
ARE INCLUDED IN EVERY COLLECTION. IF THE EXTERNAL DEFINITIONS OF 
THE TEMPORARY FILE HAVE BEEN COLLECTED WITH A PREP CONTROL 
STATEMENT, THE ELEMENTS ARE INCLUDED SELECTIVELY, ELEMENTS THAT 
ARE NOT ASSOCIATED WITH FILES MAY BE INCLUDED FROM ANY FILE NAMED 
IN LIB STATEMENTS. 
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AN ELEMENT NAME MAY APPEAR IN ONLY ONE IN STATEMENT AND ONLY 
ONCE IN A COLLECTION* ELEMENT NAMES MAY NOT DUPLICATE COMMON 
BLOCK NAMES, 

BLOCK DATA PROGRAMS MAY BE INCLUDED IN A COLLECTION BY 
INCLUDING THE ELEMENT THAT DEFINES THE BLOCK DATA INFORMATION. 
THE FOLLOWING ARE EXAMPLES ON THE USE OF THE IN STATEMENT; 

IN FILEA,, FILEB, 

(ALL RELOCATABLE ELEMENTS IN FILEA AND FILEB 

ARE INCLUDED.) 
IN AA. FILEB, BBrCC 

(ELEMENT AA IN THE TEMPORARY FILE AND BB AND 

CC FROM FILEB ARE INCLUDED IN THE COLLECTION*) 

15,1.3.3, THE NOT STATEMENT 

THE NOT CONTROL STATEMENT IS ESSENTIALLY THE INVERSE OF THE IN 
STATEMENT. IT ALLOWS THE USER TO STATE EXPLICITLY WHICH ELEMENTS 
WITHIN FILES ARE NOT TO BE INCLUDED IN A COLLECTION. THE FORMAT 
OF THIS STATEMENT IS AS FOLLOWS; 

NOT FlLEi.ELU/VERX»FlLE2,ELT2/VER2»,.. 

WHERE THE SUCCESSIVE FIELDS INDICATE ELEMENTS NOT TO BE INCLUDED. 

THE FOLLOWING ARE EXAMPLES ON THE USE OF THE NOT STATEMENT; 

1) I3MAP ,A 
NOT AA.BB 

(ALL RELOCATABLE ELEMENTS IN THE TEMPORARY FILE 
EXCEPT AA AND BB ARE INCLUDED IN THE 
COLLECTION.) 

2) QMAP .A 

IN FILEA, 

NOT FILEA, AA.BB 

(ALL RELOCATABLE ELEMENTS IN FILEA EXCEPT 

AA AND BB ARE INCLUDED,) 

3) ©MAP .A 

IN FILEA, .FILEB, 

NOT FILEA, AA#BB. FILEB, CCiDD 

(ALL RELOCATABLE ELEMENTS FROM FILEA EXCEPT 
AA AND B6> AND ALL RELOCATABLE ELEMENTS FROM 
FILEB EXCEPT CC AND DD ARE INCLUDED.) 

15,1,3.**, THE LIB STATEMENT 

THE LIB CONTROL STATEMENT ALLOWS THE USER TO SPECIFY LIBRARIES 
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TO BE SEARCHED BY THE COLLECTOR FOR THE PURPOSE OF SATISFYING 
EXTERNAL REFERENCESt THE FORMAT OF THE LIB STATEMENT IS: 

LIB FlLElfFlLE2t,,, 

THE NAMES OF FILES TO BE TREATED AS LIBRARIES ARE SPECIFIED In 
SUCCESIVE FIELDS, THESE LIBRARIES ARE SEARCHED IN THE ORDER IN 
WHICH THEY ARE GIVEN AND BEFORE THE SYSTEM LIBRARY, ALL THE 
ELEMENTS EXPLICITLY NAMED TO BE INCLUDED IN THE COLLECTION ARE 
MADE A PART OF THE PROGRAM BEFORE ANY LIBRARIES ARE SEARCHED, 
FILES MAY BE SPECIFIED TO BE SEARCHED MORE THAN ONCE. SEVERAL LIB 
STATEMENTS MAY BE SPECIFIED AND THEIR EFFECT IS CUMULATIVE, FILES 
ARE NOT SEARCHED FOR EXTERNAL DEFINITIONS IF THE FILE HAS NOT BEEN 
PREPARED BY THE PREP OPERATION, 

TYPICAL LIB CONTROL STATEMENTS ARE AS FOLLOWS* 

LIB USER1 (FILE USER1 IS SEARCHED BEFORE THE SYSTEM 

LIBRARY.) 
LIB USERX,USER2 

(FILE USER1 AND THEN FILE USER2 ARE SEARCHED 

BEFORE THE SYSTEM LIBRARY,) 

X5.JU3.5, THE SEG STATEMENT 

THE SEG CONTROL STATEMENT IS USED TO INFORM THE COLLECTOR OF 
THE BEGINNING OF A NEW SEGMENT IN THOSE PROGRAMS REQUIRING 
SEGMENTATION. THE FORMAT IS: 

SEG NAMElf NAME2 

OR 
SEG NAMElf (NAME2»NAME3*,.,) 

THE FIELD 'NAME!' IS THE NAME OF THE SEGMENT AND MUST BE 
SPECIFIED, THE FIELD •NAME2»*ETC GIVES THE NAMES OF OTHER 
SEGMENTS TO WHICH THE SEGMENT »NAME1« I s BEING RELATED, A SEGMENT 
CAN BE SPECIFIED FOR AUTOMATIC (INDIRECT) LOADING WHEN REFERENCED 
BY SUFFIXING AN ASTERISK TO •NAME!*, 

IF THE FIELD 'NAME2* IS VOlD» THE SEGMENT BEING SPECIFIED IS 
ORIGINATED IMMEDIATELY FOLLOWING THE PRECEDING SEGMENT, THE FIELD 
•NAME2' (NOT INCLUDED IN PARENTHESES) SPECIFIES THAT THE SEGMENT 
BEING DEFINED IS TO ORIGINATE AT THE SAME LOCATION AS DOES SEGMENT 
♦NAME2', IF THE RIGHT HAND FIELD CONTAINS ONE OR MORE SEGMENT 
NAMES ENCLOSED IN PARENTHESES f THE SEGMENT 'NAMEi* IS STARTED 
FOLLOWING THE HIGHEST ADDRESS OCCUPIED BY ANY OF THESE SEGMENTS. 

EACH SEGMENT MAY HAVE TWO PROGRAM AREAS (BANKS) NAMELY f THE 
INSTRUCTION AREA AND THE DATA AREA (ALSO REFERRED TO As IBANK AND 
DBANK). THEREFORE, SEGMENTS SPECIFIED TO FOLLOW THE HIGHEST 
ADDRESS OF SEVERAL SEGMENTS MAY HAVE ITS INSTRUCTION AREA FOLLOW 
THE INSTRUCTION AREA OF ONE SEGMENT AND ITS DATA AREA FOLLOW THE 
DATA AREA OF A DIFFERENT SEGMENT. 
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THE FIRST SEGMENT NAMED IN THE SOURCE INPUT IS CALLED THE MAIN 
SEGMENT AND IS NOT OVERLAYED 3Y OTHER SEGMENTS, 

SEGMENTS MAY BE LOADED AND EXECUTED INDEPENDENTLY OF ONE 
ANOTHER, HOWEVER > THE PLACEMENT OF ELEMENTS COMMON TO SEVERAL 
SEGMENTS MAY DICTATE THAT SOME SEGMENTS MUST BE IN MEMORY WHEN 
OTHERS ARE BEING EXECUTED. ELEMENTS ARE NOT NECESSARILY ATTACHED 
TO THE MAIN SEGMENT WHEN THEY ARE REFERENCED IN MORE THAN ONE 
SEGMENT BUT NOT EXPLICITLY INCLUDED IN ANY SEGMENT* EACH SEGMENT 
HAS A PATH LEADING TO THE MAIN SEGMENT, ELEMENTS REFERENCED BY 
TWO (OR MORE) SEGMENTS ARE ATTACHED TO THE SEGMENT THAT IS In THE 
PATH OF ALL THE REFERENCING SEGMENTS, NAMED COMMON BLOCKS ARE 
LIKEWISE IN THE PATH OF ALL SEGMENTS REFERENCING THE BLOCK, 

THE PATH TO THE MAIN SEGMENT FOLLOWS THE PATH OF THE FIRST 
SEGMENT IN ITS PATH, THE FIRST SEGMENT IN ITS PATH IS DETERMINED 
BY ITS RELATION SPECIFICATIONS, 

SEG A#(B) OR» SEGMENT AfS PATH STARTS WITH SEGMENT B 

SEG B AND FOLLOWS B»S PATH TO THE MAIN SEGMENT. 

SEG A 

SEG A,B SEGMENT AfS PATH IS IDENTICAL TO SEGMENT B'S. 

SEG A,(B»C,D) THE FIRST SEGMENT IN A'S PATH IS THE SEGMENT 

COMMON TO THE PATHS OF SEGMENTS B*C AND D, 
AT LEAST ONE IN STATEMENT MUST FOLLOW THE SEG STATEMENTt 

15.X. 3. 6. THE DSEG STATEMENT 

THE DSEG CONTROL STATEMENT IS USED TO INFORM THE COLLECTOR OF 
THE BEGINNING OF A SEGMENT WITH SPECIAL CHARACTERISTICS. THIS 
TYPE OF SEGMENT IS CALLED A DYNAMIC SEGMENT. THE CORE AREA OF THE 
SEGMENT IN EXCESS OF NORMAL SEGMENTS MAY BE TEMPORARILY RELEASED 
TO THE EXECUTIVE SYSTEM. THE AREA MAY BE RELEASED BY THE PROGRAM 
OR AUTOMATICALLY WHEN A DYNAMIC SEGMENT IS OVERLAYED. THE AREA IS 
RELEASED ONLY WHEN IT IS AT THE END OF THE PROGRAM'S AREA* SINCE 
THE EXECUTIVE SYSTEM MAY NEED TO MOVE OTHER PROGRAMS TO LOAD A 
DYNAMIC SEGMENT! DISCRETION SHOULD BE USED IN DESIGNATING WHAT 
SEGMENTS ARE DYNAMIC SEGMENTS. 

THE DSEG STATEMENT HAS THE SAME FORMAT AS THE SEG STATEMENT, 

15.1,3.7, THE RSEG STATEMENT 

THE RSEG STATEMENT IS USED TO INFORM THE COLLECTOR OF THE 
BEGINNING OF A SEGMENT THAT IS RELOCATABLE, THE SEGMENT CONTAINS 
ONLY AN INSTRUCTION AREA. RELOCATION OF ADDRESS FIELDS IS 
ACCOMPLISHED BY ADDING THE BEGINNING ADDRESS OF THE SEGMENT TO THE 
RIGHT OR LEFT HALF OF THE WORDS TO BE RELOCATED. RELOCATABLE 
SEGMENTS MAY NOT BE DESIGNATED FOR INDIRECT LOADING. 
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15.1.3.8. THE DEF STATEMENT 

THE DEF CONTROL STATEMENT IS USED TO LIST THOSE EXTERNAL 
DEFINITIONS TO BE RETAINED BY THE RESULTING ABSOLUTE OR 
RELOCATABLE ELEMENT. FOR ABSOLUTE ELEMENTS t THE PROGRAM MAY BE 
ENTERED BY INTERPRETIVE CODE (OUTPUT OF THE CONVERSATIONAL 
PROCESSORS) AT ANY OF THE EXTERNAL DEFINITIONS LISTED. THE FORMAT 
OF THE STATEMENT ISJ 

DEF DEF1,DEF2,DEF3,... 

WHERE THE SUCCESSIVE »DEFH FIELDS ARE THE NAMES OF EXTERNAL 

definitions to be retained, an example of this statement is as 
follows: 

DEF SIN*C0S,S0RT 

(THE LISTED EXTERNAL DEFINITIONS ARE RETAINED 
BY THE RESULTING ELEMENT.) 

15. 1.3. 9, THE REF STATEMENT 

THE REF CONTROL STATEMENT IS USED TO LIST THOSE EXTERNAL 
REFERENCES TO BE RETAINED BY THE RESULTING ABSOLUTE OR RELOCATABLE 
ELEMENT. FOR ABSOLUTE ELEMENTS. THE EXTERNAL REFERENCES LISTED 
MAY BE LINKED TO INTERPRETIVE CODE BY THE INTERPRETER. THE FORMAT 
OF THIS STATEMENT IS AS FOLLOWS: 

REF REFlfREF2 f REF3, f ,, 

WHERE THE SUCCESSIVE «REF1» FIELDS ARE THE NAMES OF THE EXTERNAL 
REFERENCES TO BE RETAINED. NO ATTEMPT IS MADE TO SATISFY THESE 
REFERENCES FROM EITHER USER LIBRARIES OR THE SYSTEM LIBRARY. AN 
EXAMPLE OF THE REF STATEMENT IS: 



REF SIN,COStSQRT 

(THE LISTED EXTERNAL REFERENCES ARE RETAINED BY 
THE NEW ELEMENT) 

15,1.3.10. THE ENT STATEMENT 

THE ENT CONTROL STATEMENT PROVIDES THE USER THE CAPABILITY OF 

OVERRIDING THE STARTING ADDRESS SPECIFIED VIA THE END ASSEMBLER 

DIRECTIVE, OR THE ENTRANCE TO A MAIN PROGRAM GENERATED BY FORTRAN 

OR COBOL. THE FORMAT OF THIS STATEMENT IS : 

ENT NAME 

WHERE NAME IS AN EXTERNALLY DEFINED SYMBOL. CONTROL IS 
TRANSFERRED TO THE ABSOLUTE LOCATION GENERATED FOR THIS SYMBOL 
WHENEVER THE PROGRAM IS SUBSEQUENTLY EXECUTED. IN THE ABSENCE OF 
AN ENT STATEMENT! THE STARTING ADDRESS WILL BE TAKEN TO BE A 
TRANSFER ADDRESS ENCOUNTERED IN THE PROCESSING OF RELOCATABLE 
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elements, the starting address must be in the main segment. 

15,1,3.u. the equ statement 

the equ control statement may be used to define an external 
reference at collection time, the format of this statement is as 
follows: 



EQU NAME1/VALUE1,NAME2/VALUE2, , 



• t 



WHERE 'NAME1' IS A SYMBOL TO BE DEFINED AND 'VALUE' IS THE VALUE 
TO BE GIVEN TO THE SYMBOL. THE SAME IS TRUE FOR » NAME2/VALUE2' f 
ETC, THE SUB-FIELD 'VALUE* MAY BE AN OCTAL OR DECIMAL INTEGER* A 
SYMBOL, OR A SYMBOL WITH AN OFFSET. IF A SYMBOL IS USED, IT MUST 
BE EXTERNALLY DEFINED BY ONE OF THE ELEMENTS TO BE INCLUDED. 
EXAMPLES OF THE USE OF THE EQU STATEMENT ARE AS FOLLOWS; 

1, EQU JOE/0200 

(EXTERNAL REFERENCE JOE IS DEFINED TO BE 0200.) 

2, EQU AL/SAM+10 

(EXTERNAL REFERENCE AL IS DEFINED TO BE SAM+lQl 
SAM MUST BE EXTERNALLY DEFINED). 

3, EQU J0E/Q2Q0, AL/SAM+lQ 

(SAME AS 1 AND 2) 

15,1,3.12. THE CLASS STATEMENT 

THE CLASS STATEMENT MAY BE USED TO SPECIFY THE RELOCATABLE 
ELEMENT TO BE INCLUDED IN THE COLLECTION WHEN OTHERWISE MORE THAN 
ONE ELEMENT COULD QUALIFY. THERE ARE TWO CONDITIONS WHERE MORE 
THAN ONE ELEMENT MAY QUALIFY: 

1) THE VERSION IS NOT SPECIFIED ON AN IN STATEMENT AND MORE 
THAN ONE RELOCATABLE ELEMENT HAS THAT SAME NAME. 

2) MORE THAN ONE RELOCATABLE ELEMENT DEFINES AN EXTERNAL 
REFERENCE AND NONE OF THE ELEMENTS HAS BEEN EXPLICITLY 
INCLUDED IN THE COLLECTION* OR ALL BUT ONE EXPLICITLY 
EXCLUDED FROM THE COLLECTION. 

THE FORMAT OF THE CLASS STATEMENT IS : 

CLASS STRING 

WHERE THE FIELD 'STRING* IS ONE TO TWELVE CHARACTERS INCLUDING THE 
SPECIAL CHARACTER ASTERISK <*). THE ASTERISK DESIGNATES A 
CHARACTER POSITION THAT IS TO BE IGNORED WHEN MAKING COMPARISONS, 
WHEN SEVERAL ELEMENTS QUALIFY TO BE INCLUDED IN THE COLLECTION, 
THE COLLECTOR COMPARES THIS STRING OF CHARACTERS WITH THE VERSIONS 
OF THE QUALIFYING ELEMENTS, IF THE ELEMENT DOES NOT HAVE THE SAME 
CHARACTERS IN THE VERSION AS THE CHARACTERS OF THE » STRING' (FOR 
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EACH CHARACTER POSITION) f IT NO LONGER QUALIFIES FOR INCLUSION. 
WHEN ONLY ONE ELEMENT REMAINS QUALIFIED AFTER THE COMPARISONS* 
THAT ELEMENT IS INCLUDED IN THE COLLECTION. WHEN MORE THAN ONE 
ELEMENT STILL QUALIFIES* THE VERSIONS OF THESE ELEMENTS ARE 
COMPARED TO THE CHARACTER STRING OF THE NEXT CLASS STATEMENT. IT 
SHOULD BE NOTED THAT DIFFERENT ORDERS OF CLASS STATEMENTS MAY GIVE 
DIFFERENT RESULTS. 

ASSUME THAT THE ELEMENT NAMED SIZE IS NAMED IN AN IN STATEMENT 
AND THE FOLLOWING RELOCATABLE ELEMENTS ARE IN THE TEMPORARY 
LIBRARY! 

SIZE/A2SMALL 
SIZE/B3LARGE 
SIZE/D3SMALL 
SIZE/D2LARGE 

THE SOURCE LANGUAGE TO THE COLLECTOR IS: 

QMAPtX *X 
SEG AA 
IN SIZE 
CLASS **LA 
CLASS D 

THE ELEMENT SIZE/D2LARGE IS INCLUDED IN THE COLLECTION. THE ONE 
CLASS STATEMENT: 

CLASS 0*L 

WILL GIVE THE SAME RESULTS. 

X5.X.3.X3. THE COR STATEMENT 

THE COR STATEMENT IS USED TO SPECIFY THAT RELOCATABLE 
CORRECTIONS ARE TO BE MADE TO AN ELEMENT INCLUDED IN THE 
COLLECTION. THE FORMAT OF THE COR STATEMENT IS; 

COR ELT 

THE RELOCATABLE CORRECTIONS FOR THE ELEMENT iELT» FOLLOW THE COR 
STATEMENT. RELOCATABLE CORRECTIONS MAY BE ONE OF THREE FORMATS: 

ADDRESSrLCl F J A B H I U*LC2*ELTX 
ADDRESStLCl DATAWORD 
ADDRESSfLCi DATA*LC2 DATA#LC2 

THE FIELD ' ADDRESS t SPECIFIES THE RELATIVE ADDRESS UNDER 
LOCATION COUNTER 'LCI' TO MAKE THE CORRECTION. THE F*JtArB*H AND 
I FIELDS CORRESPOND TO PORTIONS OF THE UNIVAC 1X08 INSTRUCTION 
WORD. THE FIELDS »U» AND 'OATAt MAY BE A SYMBOL* SYMBOL AND 
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OFFSET OR AN OCTAL OR DECIMAL NUMBER, OCTAL NUMBERS REQUIRE A 
LEADING ZERO* THE FIELD •DATAWORD* MUST BE NUMERIC, THE OPTIONAL 
FIELD »LC2» INDICATES THAT THE »U» OR tDATA* FIELDS ARE RELATIVE 
TO THE VALUE OF THE LOCATION COUNTER »LC2N THE OPTIONAL FIELD 
♦ELT1» SPECIFIES THE ELEMENT IN WHICH »LC2t BELONGS, IF IT IS 
OTHER THAN THE ELEMENT BEING CORRECTED, THE DATA FIELDS REPRESENT 
THE UPPER AND LOWER HALVES OF THE WORD, 

15,1,3.1**, THE SNAP STATEMENT 

THE SNAP CONTROL STATEMENT SPECIFIES ELEMENTS IN WHICH 
SNAPSHOT DUMPS ARE TO BE TAKEN, THE FORMAT OF THE STATEMENT IS5 

SNAP ELT 

THE FIELD 'ELTt IS AN ELEMENT INCLUDED IN THE COLLECTION, 
STATEMENTS FOLLOWING THE SNAP STATEMENT GIVE THE PARAMETERS FOR 
THE SNAPSHOT DUMP, THE FORMAT IS 5 

ADDRESS, LCI A0DRESS2, LC2, ELT1 LENGTH, R TIMES, FREQUENCY 

THE FIELD * ADDRESS, LClt SPECIFIES THE ADDRESS OF THE INSTRUCTION 
TO BE REPLACED WITH A DUMP REQUEST, THE FIELD 'ADDRE$S2,LC2,ELTi» 
HAS THE SAME PROPERTIES AS THE CORRECTION PARAMETER FIELD 
♦UtLC2,ELTX» ABOVE, THE FIELD ^LENGTH* SPECIFIES THE LENGTH OF 
THE MEMORY AREA TO DUMP, THE FIELD »R« IS USED TO INDICATE WHICH 
OF THE REGISTERS IS TO BE PRINTED ACCORDING TO THE VALUES? 

R= 0-NO REGISTERS 

1-R REGISTERS 
2-A REGISTERS 
3-A AND R REGISTERS 
<*-X REGISTERS 
5-X AND R REGISTERS 
6-X AND A REGISTERS 
7-X, A AND R REGISTERS 

THE 'TIMES' FIELD SPECIFIES THE NUMBER OF TIMES THE SNAPSHOT IS TO 
BE TAKEN, IF OMlTTEDf THE VALUE IS IQQt THE FIELD 'FREQUENCY! 
SPECIFIES AT WHAT INTERVALS THE DUMP IS TO BE TAKEN, THE VALUE 
THREE SPECIFIES THE DUMP TO BE TAKEN EVERY THIRD REFERENCE? FIVE 
EVERY FIFTH REFERENCE, ETC, THE VALUE OF ONE IS ASSUMED IF THE 
FIELD IS OMITTED, 

AT MOST SIXTEEN SNAPSHOTS MAY BE SPECIFIED, 

THE FOLLOWING RULES MUST BE OBSERVED IN CHOOSING THE LOCATIONS 
OF SNAP SHOTSJ 

1) THE REPLACED INSTRUCTION MUST NOT BE ALTERED DURING 
THE COURSE OF THE PROGRAM EXECUTION, NOR MAY IT BE 
REFERENCED AS DATA, OR BY INDIRECT ADDRESSING, 
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2) THE REPLACED INSTRUCTION MUST NOT BE AN SLJ 

WHICH SPECIFIES INDIRECT ADDRESSING AND/OR INDEXING, 

3) THE REPLACED INSTRUCTION MUST NOT BE A LMJ 
WHICH SPECIFIES INDEXING. 

<0 THE REPLACED INSTRUCTION MUST NOT BE AN EX WHICH 
(ULTIMATELY) REFERENCES A LMJ OR SLJ INSTRUCTION, 

15.1.4. FUNCTIONAL ASPECTS 

FUNCTIONALLY* THE OPERATION OF THE COLLECTOR MAY BE THOUGHT OF 
AS BEING DIVIDED INTO THREE PHASES, FOR SUBSEQUENT DISCUSSIONS 
THESE ARE IDENTIFIED AS PHASE If PHASE 2, AND PHASE 3. THE 
FOLLOWING DESCRIPTIONS PERTAIN TO THE PROCEDURE FOR THE MORE 
GENERAL CASE OF A SEGMENTED PROGRAM* HOWEVER, A NONSEGMENTED 
PROGRAM CAN BE CONSIDERED AS BEING IDENTICAL TO A SEGMENTED 
PROGRAM WITH ONLY A MAIN SEGMENT, 

PHASE 1 MAY BE THOUGHT OF AS A PRE-PROCESSING PHASE SINCE NO 
RELOCATABLE ELEMENTS ARE PROCESSED DURING ITS OPERATION, 
INITIALLY* PARAMETERS FROM THE »MAP (OR QXQT) CONTROL STATEMENT 
ARE OBTAINED AND INTERPRETED, IF A SOURCE LANGUAGE CONTROL 
ELEMENT IS TO BE USED TO DIRECT THE ALLOCATION* THIS ELEMENT IS 
RETRIEVED AND THE STATEMENTS CONTAINED THEREIN ARE INTERPRETED. 
THE INFORMATION OBTAINED IS PLACED IN INTERNAL TABLES TO 
FACILITATE REFERENCING, AT THE COMPLETION OF PHASE 1* SEGMENT 
DEPENDENCIES ARE KNOWN AND ALL LIBRARIES TO BE SEARCHED ARE KNOWN* 

PHASE 2 IS ESSENTIALLY AN INTERMEDIATE STAGE OF PROCESSING 
CONCERNED ONLY WITH INFORMATION SPECIFIED IN PREAMBLES OF THE 
RELOCATABLE ELEMENTS TO BE INCLUDED. FIRST* THE PREAMBLES OF ALL 
ELEMENTS KNOWN TO BE REQUIRED* ARE RETRIEVED AND PROCESSED, 
PROCESSING OF THE PREAMBLES CONSISTS OF MATCHING EXTERNAL 
DEFINITIONS AND EXTERNAL REFERENCES AND DETERMINING THE LENGTHS OF 
ELEMENTS AND COMMON BLOCKS, AFTER THE PREAMBLES OF ALL USER 
SPECIFIED ELEMENTS HAVE BEEN EXAMINED* LIBRARIES ARE SEARCHED TO 
SATISFY ANY UNRESOLVED EXTERNAL REFERENCES, USER LIBRARIES ARE 
SEARCHED FIRST IN THE ORDER PRESENTED* AND THEN THE SYSTEM LIBRARY 
RELOCATABLE IS SEARCHED* 

WITH ALL EXTERNAL REFERENCES RESOLVED I THE LENGTHS OF EACH 
ELEMENT KNOWN* AND THE LENGTHS OF ALL COMMON BLOCKS KNOWN* THE 
COLLECTOR PROCEEDS TO ASSIGN ORIGINS TO EACH ELEMENT AND COMMON 
BLOCK* AND A VALUE TO EACH EXTERNAL DEFINITION. AT THE COMPLETION 
OF PHASE 2, THE COLLECTOR THEN HAS COMPILED A COMPLETE MEMORY MAP 
FOR EACH SEGMENT OF THE PROGRAM. 

PHASE 3 IS THE FINAL PROCESSING PHASE OF THE COLLECTION. 
RELOCATABLE TEXT FOR EACH ELEMENT TO BE INCLUDED IS RETRIEVED* 
RELOCATION IS CARRIED OUT* AND CROSS REFERENCES ARE COMPLETED. 
THE SEGMENT LOAD TABLE, INDIRECT LOAD TABLE* EXTERNAL DEFINITION 
TABLE* COMMON BLOCK TABLE* AND EXTERNAL REFERENCE TABLE ARE 
GENERATED IF NECESSARY, THE RESULTING ABSOLUTE ELEMENT IS OUTPUT 
IN SEGMENTS TO THE SPECIFIED FILE WITH APPROPRIATE IDENTIFICATION, 
TABLES FOR USE BY THE DIAGNOSTIC SYSTEM ARE ALSO OUTPUT UNLESS THE 
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USER HAS SPECIFICALLY REQUESTED THAT THIS OUTPUT BE INHIBITED, 

THE ORDER OF THE APPEARANCE OF USER-SPECIFIED ELEMENTS IN ANY 
SEGMENT OP A PROGRAM WILL BE THE SAME AS THAT IN WHICH THEY WERE 
SPECIFIED SO LONG AS EACH WAS SPECIFICALLY NAMED ON AN IN 
STATEMENT. WHEN ALL ELEMENTS WITHIN A FILE ARE INCLUDED IN A 
SEGMENT* THE ORDERING OF THE ELEMENTS WITHIN A GROUP SO SPECIFIED 
WILL BE RANDOM. AN ELEMENT INCLUDED BY A LIBRARY SEARCH APPEARS 
IMMEDIATELY PRECEDING THE USER SPECIFIED ELEMENTS OF THE SEGMENT 
IN THE PATH OF ALL SEGMENTS REFERENCING THE ELEMENT, 

THE FIRST ADDRESS OF THE INSTRUCTION AREA IS ASSIGNED 01000 
(OCTAL), THE ADDRESS OF THE DATA AREA IS ALWAYS GREATER THAN THE 
HIGHEST ADDRESS OF ANY REENTRANT PROCESSOR IN THE SYSTEM. ODD 
LOCATION COUNTERS OF AN ELEMENT (it 3* 5, ETC) ARE ASSIGNED TO THE 
INSTRUCTION AREA. EVEN NUMBERED COUNTERS <0#2*4 ETC) ARE 
ASSIGNED TO THE DATA AREA, BLANK COMMON IS ASSIGNED TO THE DATA 
AREA OF THE MAIN SEGMENT, A NAMED COMMON BLOCK IS ATTACHED TO THE 
SEGMENT FARTHEST FROM THE MAIN SEGMENT FROM WHICH IT CAN BE 
REFERENCED BY ALL ELEMENTS USING IT, 

SYMBOLIC NAMES OF EXTERNAL DEFINITIONS! EXTERNAL REFERENCES 
ELEMENT NAMES * AND COMMON BLOCK NAMES INSOFAR AS COLLECTOR 
RESTRICTIONS ARE CONCERNED MAY BE UP TO TWELVE CHARACTERS IN 
LENGTH, AND MAY CONTAIN ANY ALPHABETIC AND NUMERIC CHARACTER AS 
WELL AS SOME SPECIAL CHARACTERS, 

X5.1.5, PROGRAM SEGMENTATION AND LOADING 

THE CAPABILITIES OFFERED BY THE COLLECTOR FOR SEGMENTING A 
PROGRAM PROVIDE THE USER WITH A STRAIGHTFORWARD MEANS OF 
CONSTRUCTING OVERLAY SEGMENTS EXACTLY AS HE WISHES, FOR EACH 
SEGMENT THE USER PREPARES In AND NOT CONTROL STATEMENTS TO SPECIFY 
THE RELOCATABLE ELEMENTS TO BE INCLUDED WITHIN THAT PARTICULAR 
SEGMENT. THESE STATEMENTS ARE PRECEDED BY A SEG OR DSEG STATEMENT 
SPECIFYING THE NAME OF THE SEGMENT AND ITS LOGICAL ORIGIN, WHEN A 
SEGMENTED PROGRAM IS CALLED FOR BY THE QXQT EXECUTIVE CONTROL 
STATEMENT, ONLY THE MAIN SEGMENT IS INITIALLY LOADED. THERE ARE 
TWO WAYS BY WHICH OTHER SEGMENTS MAY BE LOADED, THE DIRECT METHOD 
IS WHENEVER THE USER MAKES A DIRECT CALL TO THE SEGMENT LOADER 
SPECIFYING THE SEGMENT TO BE LOADED AND THE LOCATION To WHICH 
CONTROL IS TO BE TRANSFERRED AFTER IT IS LOADED. 

THE DIRECT METHOD OF LOADING IS ACCOMPLISHED WITH THE PROCEDURE 
v AU.L, * 



L$OAD 



NAME 'JUMP ADDRESS 



WHERE 'NAME* IS THE NAME OF THE SEGMENT TO LOAO. THE PARAMETER 
•JUMP* INDICATES THE LOCATION TO WHICH CONTROL WILL BE TRANSFERRED 
WHEN THE LOAD IS COMPLETE, THE USE OF AN EXIT FOR THE LOADER OF 
THIS FORM IS REQUIRED SINCE THE SEGMENT IN WHICH THE CALLING 
SEQUENCE RESIDES MAY BE OVERLAYED BY THE SEGMENT BEING LOADED, IF 
THIS FIELD IS OMITTED* CONTROL IS RETURNED FOLLOWING THE CALL, 
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THE OPTIONAL FIELD »ADDRESSt IS THE ADDRESS TO LOAD A RELOCATABLE 
SEGMENT. IF THIS FIELD IS OMITTED* THE ADDRESS MUST BE IN A2 
BEFORE THE CALL IS MADE. 
THE CALL 

L$OAD NAME 'JUMP 

WILL generate: 



L'U 


Air JUMP 


LtU 


A0*NAME 


ER 


LOADS 



THE INDIRECT METHOD PROVIDES FOR AUTOMATIC LOADING OF A SEGMENT 
REFERENCED BY ANY JUMP TYPE COMMAND TO AN INSTRUCTION AREA, 
WHENEVER THE SEGMENT IS NOT IN CORE, SEGMENTS TO BE LOADED BY THE 
INDIRECT METHOD MUST BE SO MARKED ON THE SEG OR DSEG STATEMENT. 
THE MECHANICS FOR SUCH LOADING ARE SET UP BY THE COLLECTOR AND 
CARRIED OUT BY THE SEGMENT LOADER. THE COLLECTOR REPLACES THE 
ADDRESS PORTION OF THE JUMP COMMAND WITH THE ADDRESS OF A INDIRECT 
LOAD TABLE ENTRY. THE INDIRECT LOAD TABLE PERFORMS AN SLJ To THE 
INDIRECT LOAD ROUTINE WHICH IN TURN PERFORMS AN ER TO THE SEGMENT 
LOADER, THE SEGMENT LOADER LOADS THE SEGMENT IF IT IS NOT IN CORE 
AND JUMPS TO THE LOCATION OF THE EXTERNALLY DEFINED SYMBOL, ALL 
REGISTERS ARE PRESERVED BY THE PROCESS, THE INDIRECT LOAD TABLE 
AND THE SEGMENT LOAD TABLE ARE ASSIGNED TO THE DATA AREA OF THE 
MAIN SEGMENT. 

IF INDIRECT LOADING IS USED, THE REFERENCE MAY NOT BE MADE TO 
THE EXTERNAL SYMBOL WITH AN OFFSET. 

THE AREA ASSIGNED A DYNAMIC SEGMENT MAY BE RELEASED WITH THE 
PROCEDURE CALL: 



DSREL 



NAME f JUMP 



WHERE 'NAMEt SPECIFIES THE DYNAMIC SEGMENT TO RELEASE AND »JUMf « 
SPECIFIES THE LOCATION TO TRANSFER CONTROL WHEN THE SEGMENT IS 
RELEASED, ANY REFERENCE TO THE DYNAMIC SEGMENT WITHOUT AGAIN 
CAUSING IT TO BE LOADED WILL RESULT IN A MEMORY PROTECTION 
VIOLATION, 

THE ABOVE PROCEDURE CALL GENERATES THE FOLLOWING INSTRUCTIONS; 



L*U 


A If JUMP 


L»U 


AOfNAME 


ER 


DREL$ 



THE FOLLOWING EXAMPLE IS GIVEN TO ILLUSTRATE THE USE OF THE 
SEGMENTATION FACILITIES OF THE COLLECTOR. 

ASSUME FILEA HAS THE FOLLOWING RELOCATABLE ELEMENTS WITH THE 
INDICATED REFERENCES OUTSIDE OF THE FILE: 
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FILEA 


ELEMENTS REFERENCES OUTSIDE 


OF FILEA Ri 


:QUIf 


*EO 




NAME/VERSION 


FILE. NAME/VERSION 










MAIN 




FILEAtAX,BI'FX 










Al/A 














A2/A 




LIBX.SIN/X 










A3/A 




HB2.C0S/X 










BX/B 




LIBX.SQRT/X 










B2/B 














B3/B 














CX/C 




LIBX.SQRT/X 










C2/C 














DX/D 




LIB2.CAT/Y 










D2/D 














EX/E 




LIB2.CAT/Y 










E2/E 














FX 














F2 














GX/G 




LIBX.SIN/X 










G2/G 




LIB2.C0S/X 










G3/G 














A PARTICULAR COLLECTION SETUP FOR 


SEGMENTING 


A PROGRAM 


FROM 


THIS FILE MIGHT BE AS FOLLOWS*. 












MAPfL 


rX 












SEG 


MAIN 












IN 


FILEA. MAIN 












SEG 


A*f (MAIN) 












IN 


FILEA. AX/AfA2/A,A3/A 












SEG 


B*t (A) 












IN 


FILEA. BX/B*B2/B*B3/B 












SEG 


C*f B 












IN 


FILEA. CX/C*C2/C 












SEG 


0*9 (B*C) 












IN 


FILEA. DX/D*D2/D 












SEG 


E*f D 












IN 


FILEA f EX/E^E2/e 












DSEG 


F** (D»G) 












IN 


FILEA. FXfF2 












SEG 


G*f (MAIN) 












IN 


FILEA. GX/GfG2/G 












LIB 


LIBXrLIB2 












QXQT 












THIS PARTICULAR SET OF CONTROL STATEMENTS WOULD F 


RESULT 


IN TINE 


MEMORY 


STRUCTURE ILLUSTRATED BELOW. 


THE HORIZONTAL 


COORDINATE IS 


USED TO DENOTE 


INCREASING MEMORY ADDRESSES FROM 


LEFT TO RIGHT. 


SEGMENTS WITH 


COMMON HORIZONTAL COORDINATES MAY 


NOT 


BE IN 


MEMORY 


SIMULTANEOUSLY 


. 
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INSTRUCTION AREA MEMORY MAP 



— B1-B2-B3— — • 



01000 

CAT 
SORT 
COS -A1-A2-A3— 
SIN 
•MAIN—- — C1-C2— 

— •61—- 62— — — - 



M 



, '*D1"• , D2* , •"' 

-E1-E2-— • — 

«»-»F X mm FZ mmmmm 



DATA AREA MEMORY MAP 



N OP 

CAT — B1-B2-B3— 
ILD$ SQRT -D1-D2— 

COS -A1-A2-A3— -E1-E2*— « •- 

SIN — — C 1-C2 — - — — 

-LT-BC~-MAIN— — F1-F2— — — — 

— G 1 —"62— -*-"•- 



ILD$ IS THE NAME OF THE INDIRECT LOAD ROUTINE AND IS ALWAYS IN 
THE MAIN SEGMENT* 

LT REPRESENTS THE SEGMENT LOAD TABLE AND INDIRECT LOAD TABLE 
GENERATED BY THE COLLECTOR, 

BC STANDS FOR BLANK COMMON* 

NOTE THAT THE ELEMENT CAT IS ATTACHED TO SEGMENT A AND NOT 
SEGMENT B OR SEGMENT C. 

THE CORE AREA FROM K TO M AND FROM 
EXECUTIVE SYSTEM WHENEVER THE SEGMENT 
PROGRAM* 

THE FIRST ADDRESS OF THE DATA AREA *N* IS GREATER THAN OR EfcUAL 
TO THE MINIMUM DATA AREA ADDRESS SPECIFIED AT SYSTEM GENERATION 
TIME, THIS ENABLES THE DATA AREA TO BE LINKED TO REENTRANT 
PROCESSORS. N IS ALWAYS A MULTIPLE OF 01000, 



TO P IS RELEASED TO THE 
F IS RELEASED BY THE 



15,2. THE PROCEDURE DEFINITION PROCESSOR 
15,2.1* GENERAL 

THE PROCEOURE DEFINITION PROCESSOR (PDP) ACCEPTS SOURCE 
LANGUAGE DEFINING HOB ASSEMBLER* FORTRAN* OR COBOL PROCEDURES AND 
BUILDS AN ELEMENT IN THE USER DEFINED PROGRAM-FILE. THESE 
PROCEDURES MAY SUBSEQUENTLY BE REFERENCED IN AN ASSEMBLY OR 
COMPILATION WITHOUT DEFINITION, 

ONE TABLE WILL BE GENERATED FOR EACH TYPE OF PROCEDURE 
(ASSEMBLER. FORTRAN* COBOL) IN A PROGRAM-FILE* THIS TABLE WILL 
CONTAIN ANY LABELS THAT ARE DEFINED EXTERNALLY TO THE PROCEDURE* 
IN THE CASE OF FORTRAN AND COBOL PRECEDURES. THESE WILL BE THE 
LABELS ON THE pROC LINE. IN THE CASE OF ASSEMBLER PROCEDURES 
THESE WILL BE THOSE LABELS DEFINED EXTERNALLY (TRAILING ASTERISK 
AFTER LABEL) ON THE PROC AND NAME LINES OF A FIRST LEVEL 
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PROCEDURE, FOR EVERY LABEL ENTERED IN A TABLE THE LOCATION OF THE 
PROCEDURE OR NAME LINE IS NOTED. WHEN A CALL IS MADE FOR A 
PROCEDURE IN A SOURCE PROGRAM THE SYSTEM AUTOMATICALLY RETRIEVES 
THE PROCEDURE. IF MORE THAN ONE PROCEDURE OF THE SAME TYPE 
(ASSEMBLER, FORTRAN* COBOL) HAS THE SAME LABEL AN ENTRY WILL BE 
MADE IN THE TABLE FOR EACH PROCEDURE, BUT A CALL ON THAT PROCEDURE 
WILL PRODUCE THE LAST ONE ENTERED. 

THE PROCEDURE DEFINITION PROCESSOR IS CALLED WHENEVER A PDP 
EXECUTIVE CONTROL STATEMENT IS ENCOUNTERED. THE FORMAT OF THIS 
STATEMENT IS AS FOLLOWS: 

QPOP, OPTIONS ELEMENT!, ELEMENTS 

THE FIELD 'OPTIONS' MAY CONTAIN ANY OF THE FOLLOWING LETTERS TO 
INDICATE DIRECTIONS TO THE PROCEDURE DEFINITION PROCESSOR; 

F INDICATES A FORTRAN PROCEDURE ELEMENT. 

C INDICATES A COBOL PROCEDURE ELEMENT. 

L PRODUCE A COMPLETE LISTING OF THE OUTPUT ELEMENT WITH 

ANY ERROR FLAGS AND ALL LINE NUMBERS APPENDED. 
A ACCEPT THE RESULTS AS CORRECT EVEN IF ERRORS ARE 

DETECTED. 
X ABORT THE REMAINDER OF THE RUN IF ANY ERRORS ARE 

DETECTED. 
I INTRODUCE SOURCE LANGUAGE ELEMENT INTO PROGRAM FILE 

FROM THE CONTROL STREAM. 
U PRODUCE A NEW CYCLE OF THE SOURCE LANGUAGE ELEMENT, 

WHEN THE 'Ft OPTION IS PRESENT, THE PDP ASSUMES IT IS INSERTING 
OR UPDATING A FORTRAN PROCEDURE ELEMENT* WHEN THE 'C OPTION IS 
PRESENT* THE PDP ASSUMES IT IS INSERTING OR UPDATING A COBOL 
PROCEDURE ELEMENT. WHEN NEITHER OPTION IS PRESENT* THE PDP 
ASSUMES IT IS INSERTING OR UPDATING AN 1X08 ASSEMBLER PROCEDURE 
ELEMENT. 

THE FIELDS fELEMENTl' AND 'ELEMENT2' ARE OF THE STANDARD FORMAT 
FOR SYMBOLIC ELEMENT DESCRIPTION. THE FIELD 'ELEMENT!' NORMALLY 
IDENTIFIES AN INPUT ELEMENT BY FILE* ELEMENT NAME* VERSION* AND 
CYCLE, HOWEVER* WHEN THE I OPTION IS USED* -ELEMENT! ♦ IS THE 
IDENTIFICATION TO BE GIVEN TO THE NEW PROGRAM FILE ELEMENT. 

THE FIELD 'ELEMENTS IS USED AS THE IDENTIFICATION OF A NEW 
OUTPUT ELEMENT WHENEVER IT APPEARS, STANDARD SYSTEM DROPOUT RULES 
APPLY TO BOTH 'ELEMENT! 1 AND 'ELEMENT2', 

SOME EXAMPLES ON THE USE OF THE QPDP STATEMENT ARE AS FOLLOWS; 



QPDP,I 



AFILE.PROCS/AB 



(PROCEDURE DEFINITIONS 
FOLLOWING THE QPDP ARE 
INTRODUCED INTO AFILE AS 
ELEMENT PROCS, VERSION AB, 
CYCLE 1.) 



UP-4144 



UNIVAC 1108 EXECUTIVE 
PROGRAMMER'S REFERENCE 



15 



19 



QPDPfU 



8FILE.PAT/DE 



I3PDP 



AF.PR1,BF.PR2 



15.2.2* ASSEMBLER PROCEDURES 



(CORRECTIONS ARE APPLIED TO 
ELEMENT PAT, VERSION DE f 
LATEST CYCLE* IN BFILE TO 
PRODUCE AN UPDATED CYCLE OF 
THE SAME ELEMENT IN THE SAME 

FILE*) 

(ANY CORRECTIONS FOLLOWING 
THE OPDP STATEMENT ARE MERGED 
WITH THE MOST RECENT CYCLE OF 
ELEMENT PR1 FROM FILE AF TO 
PRODUCE CYCLE 1 OF ELEMENT 
PR2 IN FILE BF*> 



THE POP WILL ACCEPT SOURCE LANGUAGE DEFINING 1108 ASSEMBLER 
PROCEDURES THAT ARE TO BE CALLED BY NAME THROUGH SOURCE INPUT TO 
THE 1X08 ASSEMBLER. WHEN A GIVEN PROCEDURE IS CALLED* THE 
ASSEMBLER WILL USE ANY DEFINITION OF THAT PROCEDURE INCLUDED IN 
ITS INPUT SOURCE LANGUAGE, IF NONE IS PRESENT, THE PROGRAM FILE 
FROM WHICH THE SOURCE INPUT WAS OBTAINED WILL BE INTERROGATED FOR 
A DEFINITION. IF NO DEFINITION IS FOUND THERE, THE SYSTEMS 
LIBRARY IS INTERROGATED* IF NO DEFINITION IS FOUND, THE ASSEMBLER 
GIVES AN ERROR INDICATOR* 

THE 1108 ASSEMBLER PROCEDURE HAS THE FORM; 

AA* PROC 
BB* NAME 



END 

WHERE tpROCt AND •NAME* ARE THE STANDARD ASSEMBLER DIRECTIVES. 
AN ENTRY WILL BE MADE IN THE PROGRAM-FILE ASSEMBLER PROCEDURE 
TABLE FOR LABELS »AA« AND 'BBS 

THE DEF DIRECTIVE. 

THE FUNCTION OF THE DEF DIRECTIVE IS TO PRECEDE THE PROC 
DIRECTIVE WITH ANY NUMBER OF EQU OR FORM DIRECTIVES FOR A 
PROCEDURE. THE ENTRY IN THE ASSEMBLER PROCEDURE TABLE WILL THEN 
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POINT TO THE DEF LINE RATHER THAN THE PROC LINE* THE PURPOSE OF 
THE DEF DIRECTIVE IS TO SAVE PROCEDURE STORAGE SpACE IN CORE AT 
ASSEMBLY TIME, THUS: 

DEF 

AO EQU 12 

Al EQU 13 



A15 EQU 27 
AREG* PROC 0*0 
END 
WILL ALLOW A0fAl*,,,*A15 TO BE DEFINED IN A PROGRAM BY CALLING 
THE PROC AREG* YET ONLY TWO WORDS OF PROCEDURE STORAGE IN CORE ARE 
USED. 

15,2,3, FORTRAN PROCEDURE 

A FORTRAN PROCEDURE CONTAINS FORTRAN SOURCE LANGUAGE THAT IS TO 
BE INCLUDED IN A COMPILATION BY USE OF THE FORTRAN INCLUOE 
STATEMENT. WHEN SUCH A CALL IS MADE THE PROGRAM-FILE FROM WHICH 
THE SOURCE INPUT WAS OBTAINED IS INTERROGATED FOR THE PROCEDURE. 
IF NONE* THE SYSTEM LIBRARY IS INTERROGATED, IF NO DEFINITION IS 
FOUND* THE COMPILER GIVES AN ERROR INDICATOR, 

THE FORTRAN PROCEDURE HAS THE FORM: 

AA PROC 

(FORTRAN STATEMENTS) 

END 

AN ENTRY WILL BE MADE *N THE PROGRAM-FILE FORTRAN PROCEDURE 
TABLE FOR THE LABEL 'AA', 

15,2. if, COBOL PROCEDURE 

A COBOL PROCEDURE CONTAINS COBOL SOURCE LANGUAGE THAT IS TO BE 
INCLUDED IN A COMPILATION BY USE OF THE COBOL INCLUDE AND COPY 
VERBS. WHEN SUCH A CALL IS MADE THE PROGRAM-FILE FROM WHICH THE 
SOURCE INPUT WAS OBTAINED IS INTERROGATED FOR THE PROCEDURE, JF 
NONE, THE SYSTEMS LIBRARY IS INTERROGATED, IF NO DEFINITION IS 
FOUND* THE COMPILER GIVES AN ERROR INDICATOR, 

THE COBOL PROCEDURE HAS THE FORM: 

AA PROC 

pi 

(COBOL STATEMENTS) 

END 
AN ENTRY WILL BE MADE IN THE PROGRAM-FILE COBOL PROCEDURE TABLE 
FOR THE LABEL 'AA'. 
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16. PROCESSOR INTERFACE ROUTINES 



16.1. GENERAL 



TO ENHANCE THE MODULARITY OF THE UNIVAC 1108 EXECUTIVE SYSTEM* 
A SET OF ROUTINES IS PROVIDED WHICH ALLOW ALL PROCESSORS TO 
MAINTAIN A STANDARD INTERFACE WITH THE EXECUTIVE SYSTEM. THJS 
MAKES INCORPORATION OF ADDITIONAL PROCESSORS BY ANY INSTALLATION A 
RELATIVELY MINOR TASK INSOFAR AS INTEGRATING THEM INTO THE 
SOFTWARE SYSTEM IS CONCERNED. THESE ROUTINES ARE AVAILABLE FROM 
THE SYSTEMS LIBRARY* AND* FOR ANY PROCESSOR* ONLY THESE ROUTINES 
WHICH ARE ACTUALLY REQUIRED WILL BE ALLOCATED WITH THE PROCESSORS, 

IN GENERAL PROCESSORS ARE CONCERNED WITH A SOURCE INPUT* 
CORRECTION INPUT* SOURCE OUTPUT* AND RELOCATABLE OUTPUT. WHEN 
USING THE PROCESSOR INTERFACE ROUTINES THE PROCESSOR NEED ONLY BE 
CONCERNED WITH REQUESTING THE NEXT SOURCE IMAGE* OR OUTPUTTING A 
RELOCATABLE WORD. THE SOURCE INPUT ROUTINE (SIR) PROVIDES THE 
PROCESSOR WITH THE NEXT SOURCE IMAGE WHILE AUTOMATICALLY MERGING 
CORRECTIONS IF NECESSARY AND PROVIDING AN UPDATED SOURCE ELEMENT 
WHEN REQUESTED. THE RELOCATABLE OUTPUT ROUTINE (ROR) FORMATS AND 
OUTPUTS THE RELOCATABLE BINARY IN STANDARD BLOCK AND ITEM SIZE* 
ACCEPTABLE TO THE COLLECTOR, 

PERTINENT INFORMATION FROM THE PROCESSOR CALL STATEMENT* SUCH 
AS FILE NAMES* ELEMENT NAMES* AND OPTIONS* IS PASSED ALONG TO THE 
PROCESSOR WHEN IT IS INITIATED BY THE SUPERVISOR. A PROCESSOR 
CALL STATEMENT HAS THE FOLLOWING FORMAT: 

PROCESSOR , OPT I ONS ELEMENT! * ELEMENT2 * ELEMENT3 * • . . 



16.2. SOURCE INPUT ROUTINE (SIR) 



THE SOURCE INPUT ROUTINE INPUTS TO THE PROCESSOR THE SYMBOLIC 
ELEMENT IDENTIFIED BY THE fELEMENTl' FIELD OF THE CALL STATEMENT. 
THIS FIELD HAS THE FORM; 

FILE.ELEMENT(CYCLE) 

WHERE »FILE» IS A EITHER A PROGRAM-FILE OR A MAGNETIC TAPE FILE* 
AND ^ELEMENT* IDENTIFIES THE SYMBOLIC ELEMENT WITHIN THAT FILE, 
IF THE FILE IS A TAPE FILE THE ELEMENT MUST BE IN THE STANDARD 
TAPE ELEMENT FORMAT, (SEE INTERNAL SYSTEMS MANUAL FOR FORMAT 
DETAILS), IF THIS FIELD IS VOID THE SYMBOLIC INPUT WILL BE TAKEN 
FROM THE CONTROL INPUT. IF THIS FIELD IS NOT VOID BUT THE tit 
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OPTION IS USED IN THE CALL STATEMENT, THE SYMBOLIC INPUT WILL BE 
TAKEN FROM THE CONTROL INPUT AND ALSO INSERTED IN THE PROGRAM-FILE 
IDENTIFIED BY THE tELEMENTlt FIELD, 

IF THE SOURCE INPUT IS FROM A PROGRAM-FILE OR TAPE* CORRECTIONS 
MAY FOLLOW THE CALL STATEMENT IN THE CONTROL STREAM, SIR WILL 
MERGE THESE CORRECTIONS WITH THE SYMBOLIC INPUT BY LINE NUMBER, 
(SEE CHAPTER 5.6,3) 

SIR IMPLEMENTS THE CYCLE FEATURE BY USING A RECURSIVE TECHNIQUE 
FOR THE MULTI-LEVELS OF CORRECTIONS TO BE APPLIED TO THE SINGLE 
ELEMENT BEING UPDATED. THE CONTROL INPUT PROVIDES THE CURRENT 
LEVEL OF CORRECTIONS. THE OLDEST COMPLETE SOURCE AND THE 
CORRECTIONS OF THE CYCLES NOT YET IMBEDDED IN THE SOURCE ARE THE 
SOURCE INPUT AND ARE MAINTAINED IN THE PROGRAM LIBRARY AS ONE 
ELEMENT, THE CORRECTION LINES UP THROUGH THE CYCLE REQUESTED ARE 
APPLIED TO THE SOURCE INPUT AS IT IS PROVIDED TO THE PROCESSOR. 

EXAMPLES OF SOURCE ELEMENT SAVED BEFORE AND AFTER CYCLE 
ADDITIONS: 

original: 



FIRST CYCLE ADDED? 



SECOND CYCLE ADDED 5 



FINAL VERSION IS: 



A 


1 


B 


1 


C 


1 


D 


1 


A 


1 


-2,3 


2 


BX 


2 


cx 


2 


B 


1 


C 


1 


D 


X 


A 


1 


-2,3 


2 


BX 


2 


-3,3 


3 


CY 


3 


CZ 


3 


cx 


2 


B 


1 


c 


1 


D 


1 


A 


1 


BX 


2 


CY 


3 


CZ 


3 


D 


1 



IF THE »W» OPTION IS USED IN THE CALL STATEMENT SIR WILL ALSO 
OUTPUT THE CORRECTIONS TO THE PRINT OUTPUT FILE, 

IF AN UPDATED SYMBOLIC IS REQUESTED BY SUPPLYING AN ELEMENT 
NAME IN THE »ELEMENT3» FIELD OF THE CALL STATEMENT SIR WILL 
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PRODUCE A NEW SYMBOLIC ELEMENT AND GIVE IT THE NAME SUPPLIED. 

IF AN UPDATED SYMBOLIC IS REQUESTED BY THE »U» OPTION SIR WILL 
MERGE THE NEW CORRECTIONS (INCLUDING LINE CONTROL INFORMATION) 
WITH THE SOURCE INPUT, IF THE CYCLE LIMIT HAS ALREADY BEEN REACH 
FOR THIS ELEMENT, SIR WILL APPLY THE FIRST CYCLE OF CORRECTIONS TO 
THE SOURCE TO PRODUCE A NEW SOURCE WHILE ADDING THE LATEST 
CORRECTION CYCLE. 

TO OPEN THE SOURCE INPUT AND OUTPUT FILES THE PROCESSOR MUST 
MAKE THE FOLLOWING CALL: 

LMJ U,OPNSRC 

THEREAFTER t THE PROCESSOR WILL EXECUTE THE FOLLOWING CALL TO 
ACQUIRE A SOURCE IMAGE AT THE ADDRESS SPECIFIED IN AQ. 
AO •- IMAGE ADDRESS 

LMJ I2UGETSRC 

ERROR RETURN 
END~OF-FILE RETURN 
NORMAL RETURN 

AFTER THE LAST IMAGE HAS BEEN PROCESSED, THE FOLLOWING CALL IS 
MADE TO CLOSE THE SOURCE INPUT AND OUTPUT FILESt 

LMJ U,CLOSRC 

16.3. RELOCATABLE OUTPUT ROUTINE (ROR) 

PRIOR TO OUTPUTTING ANY RELOCATABLE TEXT WORDS* THE PROCESSOR 
MUST INITIALIZE THE RELOCATABLE OUTPUT ROUTINE WITH THE CALL. 

AO — K-BIT LIMIT 
LMJ llfSROR 

WHERE fK-BIT LIMIT* IS THE NUMBER OF BITS REQUIRED TO CONTAIN 
THE LARGEST CONTROL COUNTER USED OR THE NUMBER OF UNDEFINED 
SYMBOLS FOR THE RELOCATION, WHICHEVER IS LARGER. 

THEREAFTER t FOR EVERY WORD OF RELOCATABLE TEXT TO BE PLACED 
INTO THE RELOCATABLE ELEMENT, THE PROCESSOR WILL EXECUTE THE 
FOLLOWING CALL: 

AO -n. LOCATION OF ITEM 
LMJ XI , ROR 

WHERE fLOCATlON' IS THE ADDRESS OF AN ITEM DESCRIBING THE TEXT 
WORD TO BE INSERTED IN THE RELOCATABLE ELEMENT. 
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AFTER THE LAST TEXT WORD HAS BEEN PROCESSED THROUGH ROR, THE 
OPERATION MUST BE TERMINATED WITH THE CALLS 

AO «*- TRANSFER ADDRESS*LOCATION COUNTER 
LMJ UtEROR 
THIS WILL OUTPUT THE LAST RELOCATABLE IMAGE* AND GENERATE A 
TRANSFER IMAGE IF AO IS NOT ZERO, THE LEFT HALF OF AO CONTAINS 
THE TRANSFER ADDRESS, AND THE RIGHT HALF SPECIFIES THE LOCATION 
COUNTER FOR THE TRANSFER ADDRESS, 

THE PREAMBLE MUST BE CONSTRUCTED BY THE INDIVIDUAL PROCESSOR 
USING THE ROUTINES, 



THE 'ELEMENTa* FIELD OF THE PROCESSOR CALL STATEMENT SUPPLIES 
THE NAME FOR THE RELOCATABLE ELEMENT, IF OMITTED THE PROCESSOR 
INVOLVED SUPPLIES THE NAME, THE ELEMENT IS INSERTED INTO THE 
PROGRAM-FILE FROM WHENCE THE SOURCE LANGUAGE ELEMENT WAS OBTAINED 
OR* IF NONE* THE RUN-TEMPORARY FILE, 



UP-4144 



UNIVAC 1108 EXECUTIVE 
PROGRAMMER'S REFERENCE 



17 



SECTION: 



17. THE DIAGNOSTIC SYSTEM 



17,1, GENERAL 



THE 1108 EXECUTIVE SYSTEMS PROVIDES A COMPREHENSIVE DIAGNOSTIC 
SYSTEM TO AID IN THE EFFICIENT CHECKOUT OF USER PROGRAMS, DUMPS 
ARE PROVIDED IN TWO FORMS; SNAPSHOT (DYNAMIC) DUMPSi AND POST- 
MORTEM (STATIC) DUMPS. SNAPSHOT DUMPS MAY BE CALLED FOR WHEN A 
SOURCE LANGUAGE ELEMENT IS PROCESSED TO RELOCATABLE ELEMENT FORM, 
OR WHEN RELOCATABLE ELEMENTS ARE COMBINED BY THE COLLECTOR INTO AN 
ABSOLUTE PROGRAM, POST-MORTEM DUMPS ARE CALLED FOR BY THE PMD 
CONTROL STATEMENT, 



17.2, SNAPSHOT DUMPS VIA A PROCESSOR 



17.2.1, BASIC OPERATION 

THE 1108 EXECUTIVE SYSTEM INCLUDES THE CAPABILITY OF USING 
SNAPSHOT DUMPS EMPLOYING INFORMATION GENERATED BY THE PROCESSORS 
AND THE COLLECTOR, DUMPED INFORMATION IS WRITTEN TO A DIAGNOSTIC 
FILE, AND READ BACK LATERr FOR EDITING AFTER THE PROGRAM UNDER 
TEST HAS RUN ITS COURSEt ASSEMBLY PROCEDURES ARE USED IN 
GENERATING CALLS TO LIBRARY SUBROUTINES WHICH ACTUALLY WRITE OUT 
THE DUMPS TO THE DIAGNOSTIC FILE, THESE SUBROUTINES WILL SAVE AND 
RESTORE ALL THE PROGRAM'S ENVIRONMENT, THE AMOUNT OF INFORMATION 
WRITTEN INTO THE DIAGNOSTIC FILE IS LIMITED BY A PARAMETER SET AT 
SYSTEM GENERATION TIME, 

THIS SECTION SPECIFICALLY DISCUSSES SNAPSHOT DUMPS FROM THE 
STANDPOINT OF A USER OF THE X108 ASSEMBLER, THERE IS NO INHERENT 
RESTRICTION ON THE EMPLOYMENT OF THE SNAPSHOT FACILITY WITH ANY 
OTHER PROCESSOR, ALL THAT IS NEEDED IS THAT THE PROPER 
INFORMATION BE WRITTEN TO THE DIAGNOSTIC FILE, LIBRARY ROUTINES 
ARE PROVIDED To ASSIST IN THIS PROCESS, THE USE OF THE SNAPSHOT 
FACILITY BY A HIGH-LEVEL LANGUAGE PROCESSOR FALLS OUTSIDE THE 
SCOPE OF THIS DOCUMENT, 

17.2.2, AVAILABLE SNAPSHOT DUMP TYPES 

A GROUP OF 17 PROCEDURES IS AVAILABLE FOR THE PURPOSE OF TAKING 
SPECIALIZED SNAPSHOT DUMPS, 
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(1) CONDITIONAL (FOUR). X$IF, X$ANDf X$ORt AND X$TALY ARE USED 
TO DETERMINE WHEN A GIVEN DUMP OR SERIES OF DUMPS SHOULD 
OCCUR t 

(2) DUMP (SEVEN), X$MESG» X$CORE, X$DUMP, X$TAPE> XSDRUM, 
X$FILE, AND XSCREG ARE USED TO RECORD DATA IN THE 
DIAGNOSTIC FILE. 

(3) SPECIFICATION (SIX), XSFRMTt X$BUF* XSMARK* X$BACK, X$ON, 
AND XSOFF ARE USED TO SPECIFY ARBITRARY PRINT LINE FORMATS* 
CORE SPACE FOR DRUM AND TAPE FILE DUMPS, DELETION OF 
RECORDED DUMPS NOT OF INTEREST* AND A CONTROL FOR 
NULLIFYING AND ACTIVATING DIAGNOSTIC PROCEDURES, 

17.2,3. THE CONDITIONAL PROCEDURES 

A STRING OF CONDITIONAL PROCEDURES MAY EITHER PRECEDE* OR BE 
INTERSPERSED AMONG, A SERIES OF DUMP PROCEDURES. THE PURPOSE OF 
CONDITIONAL PROCEDURES IS TO DETERMINE WHEN OR IF THE DUMP 
PROCEDURES ARE EFFECTIVE, THEIR EFFECT IS CUMULATIVE WITHIN A 
STRING OF DEBUGGING PROCEDURES, A STRING OF CONDITIONAL 
PROCEDURES IS STARTED WITH THE CONDITIONAL PROCEDURE X$IF (SEE 
BELOW). THE DIAGNOSTIC SYSTEM CONTAINS A CONDITION SWITCH WHICH 
INDICATES WHETHER THE VALUE OF THE 'CURRENT' LOGICAL EXPRESSION IS 
TRUE OR FALSE. THE CONDITIONAL PROCEDURES WILL ALTER THIS SWITCH 
ACCORDING TO THEIR NATURE. DUMP PROCEDURES EMBEDDED IN A STRING 
OF CONDITIONAL PROCEDURES WILL PRODUCE OUTPUT PROVIDED THAT THE 
SWITCH IS SET 'TRUE', DUMP PROCEDURES STANDING ALONE WILL ALWAYS 
PRODUCE OUTPUT. 

17.2,3.1. THE X$IF PROCEDURE 

THE X$IF PROCEDURE BY DEFINITION BEGINS A STRING OF DIAGNOSTIC 
CALLS, THE CONDITION SWITCH IS SET TO TRUE OR FALSE DEPENDING ON 
THE CURRENT VALUE OF THE FIRST LOGICAL EXPRESSION (OPERAND «REL' 
OPERAND) IN THE X$IF PROCEDURE CALL. IT IS CALLED BY; 

X$IF Mlt XI, Jl »REL' M2, X2* J2 

IN WHICH M IS A LOCATION IN CORE OR CONTROL MEMORY, X IS AN INDEX 
REGISTER DESIGNATION, AND J IS A 'J FIELD 1 SPECIFYING ANY DESIRED 
PARTIAL WORD. OMITTED FIELDS ARE TREATED AS ZERO. LITERALS MAY 
BE USED FOR M, IF DESIRED* AND INDIRECT ADDRESSING IS ALLOWED* 
HOWEVER* THERE IS NO PROVISION FOR INDEX INCREMENTATION. 

THE »REL< FIELD SPECIFIES THE RELATION BETWEEN THE TWO OPERANDS 

TO BE TESTED. THE ALLOWABLE CODES ARE: 
CODE MEANING 

♦GT» GREATER THAN 

'LT» LESS THAN 
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'EQf 
'GE' 

»NE» 



EQUAL TO 

GREATER THAN OR EQUAL TO 
LESS THAN OR EQUAL TO 
NOT EQUAL 



17.2.3.2. THE X$AND PROCEDURE 

THE X$AND PROCEDURE HAS PRECISELY THE SAME FORMAT AND FUNCTION 
AS DOES THE X$IF PROCEDURE, EXCEPT THAT THE CONDITION SWITCH IS 
SET 'ON' IFt AND ONLY IF* IT IS ALREADY 'ON' AND IF THE CURRENT 
CONDITION IS 'TRUE*. 

17.2.3.3. THE XSOR PROCEDURE 

THE X$OR PROCEDURE HAS PRECISELY THE SAME FORMAT AS THE X$IF 
AND XSAND PROCEDURES, EXCEPT THAT THE CONDITION SWITCH IS SET 'ON' 
IF IT IS ALREADY 'ON' AND/OR IF THE CURRENT CONDITION IS fTRUE'. 

17.2.3.4. THE XSTALY PROCEDURE 

THE X$TALY PROCEDURE SERVES TO SET THE CONDITION SWITCH 'OFF* 
IF CERTAIN CRITERIA ARE NOT SATISFIED. IT IS CALLED BY: 



XSTALY 



START* UNTIL* EVERY 



EVERY TIME A XSTALY PROCEDURE CALL IS EXECUTED WHILE THE 
CONDITION SWITCH IF 'ON'* THE FOLLOWING TESTS ARE MADE TO A FIELD 
•Z' WITHIN THE GENERATED CODE; IF CSTART<Z<UNTIL J AND CZrSTART/ 
EVERY 3 PRODUCES A ZERO REMAINDER* THE CONDITION SWITCH IF LEFT 
'ON' AND THE FIELD »Z» IS INCREMENTED BY ONE. IF BOTH OF THE 
ABOVE CONDITIONS DO NOT HOLD* THE CONDITION SWITCH IS SET 'OFF,* 

17.2.3.5. EXAMPLE. 

AN EXAMPLE OF THE USE OF CONDITIONAL PROCEDURES WILL INDICATE 
HOW THE CONDITION SWITCH IS SET. NOTE THAT IF DUMP PROCEDURES 
(DESCRIBED IN NEXT SECTION) ARE INTERSPERSED WITH CONDITIONALS, 
THEY WILL BE EFFECTIVE IF AND ONLY IF THE CONDITION SWITCH IS SET 
TO 'TRUE* AT THE TIME THEY ARE ENTERED AND WILL HAVE NO EFFECT ON 
THE SETTING OF THE CONDITION SWITCH. 

ASSUME THAT A PROGRAM CONTAINS THE VARIABLES X* Y* AND Z* AND 
THE CONSTANTS A* B* AND C. ALSO ASSUME THAT THE FOLLOWING 
PROCEDURES ARE EXECUTED SEQUENTIALLY CWITH OR WITHOUT OTHER 
PROCEDURES OR INSTRUCTIONS INTERSPERSED) AND THAT THEY ARE PART OF 
A LOOP WHICH WILL BE EXECUTED 4000 TIMES, WE COUNT THE NUMBER OF 
EXECUTIONS STARTING WITH AND ENDING WITH 3999. 
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EXECUTION LOOP C0UNT2 
PROCEDURES (I) X$JF X 'EQ' A 

(2) X$OR X 'LT' Z 

(3) XSAND Y 'GT' B 
(<♦) X$OR Y f NE» 2 

(5) X$OR A 'EQ' 90 

(6) XSQR A »EG' f A' 

(7) XSTALY 0*40QO*iGO 



1 99 100 

FALSE FALSE FALSE FALSE 

TRUE TRUE TRUE TRUE 

FALSE FALSE FALSE FALSE 

TRUE TRUE TRUE TRUE 

TRUE TRUE TRUE TRUE 

TRUE TRUE TRUE TRUE 

TRUE FALSE FALSE TRUE 



IF X* Yt AND Z HAVE VALUES OF 78* 80* AND 88 RESPECTIVELY, AND 
A* B* AND C HAVE VALUES OF »A» (FIELDATA CHARACTER) * 180 AND OCTAL 
OfO RESPECTIVELY* THEN THE CONDITION SWITCH WILL HAVE THE ABOVE 
VALUES (TRUE OR FALSE) AFTER EXECUTION OF THE INDICATED PROCEDURE, 
NOTE: IF THE CONDITION SWITCH IS SET TO 'FALSE' WHEN THE XSTALY 
PROCEDURE IS ENTERED* THE COUNTER IS NOT INCREMENTED AND RETURN IS 
MADE TO USER. 

17.2.<*. THE DUMP PROCEDURES 

THE DUMP PROCEDURES GENERATE CALLING SEQUENCES WHICH OUTPUT THE 
INFORMATION COMPRISING THE DESIRED DUMPS. THE ACTUAL OUTPUT WHILE 
THE OBJECT PROGRAM IS RUNNING IS TO A SPECIAL DIAGNOSTIC FILE. 
WHEN A PROGRAM TERMINATES* THIS DUMP INFORMATION IS READ BACK* 
EDITED* AND PRINTED. IF NO CONDITIONAL PROCEDURES ARE USED' THE 
DUMP PROCEDURES WILL ALWAYS PRODUCE OUTPUT AS THE DUMP PROCEDURES 
STANDING ALONE ALWAYS PRODUCE OUTPUT. 

17.2.4.1. THE XSMESG PROCEDURE 

THE XSMESG WILL PRODUCE A LINE OF UP TO 120 CHARACTERS ON THE 
OUTPUT LISTING* PROVIDED THAT THE CONDITION SWITCH IS SET TO 'ON'. 
THE ALPHANUMERIC LINE IT PRODUCES IMMEDIATELY FOLLOWS THE 
PROCEDURE REFERENCE. IT IS CALLED BY2 

XSMESG LENGTH 
'DIAGNOSTIC MESSAGE' 

THE FIELD 'LENGTH' SPECIFIES THE NUMBER OF WORDS IN THE MESSAGE 
THAT FOLLOWS* THE FIELD 'DIAGNOSTIC MESSAGE' CONSISTS OF ANY 
ALPHANUMERIC STRING ENCLOSED IN QUOTATION MARKS* AND WILL BE 
PRINTED EXACTLY AS ASSEMBLED. THIS PROCEDURE PERMITS A PROGRAMMER 
TO IDENTY THE CONDITIONS WHICH CAUSED A GIVEN DUMP BY HIS OWN 
SUITABLE MESSAGE. 
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17,2.4,2t THE X$C0RE PROCEDURE 

THE X$CORE PROCEDURE PRODUCES A PRINTOUT OF CORE MEMORY , 
PROVIDED THAT THE CONDITION SWITCH IS SET TO 'ON', IT IS CALLED 
BY: 



XSCORE 



START , LENGTH, 'FORMAT' 



WHICH RESULTS IN 'LENGTH' NUMBER OF CORE LOCATIONS, BEGINNING AT 
CORE-LOCATION 'START' BEING EDITED AND PRINTED ACCORDING TO 
•FORMAT', THE 'FORMAT' FIELD INDICATES HOW THE INFORMATION DUMPED 
IS TO BE EDITED* IT NORMALLY CONTAINS A SINGLE LETTER* SUCH AS A, 
E, F, I, 0» P, OR S ENCLOSED IN QUOTATION MARKS FOR STANDARD 
FORMATSI OR MAy CONTAIN SOME OTHER LETTER FOR OWN FORMAT. SEE 
SECTION 17.2.5.1., FORMAT SPECIFICATION PROCEDURE. 

17,2,4,3, THE XSDUMP PROCEDURE 

THE X$DUMF PROCEDURE PRINTS OUT THE PROGRAM'S ENVIRONMENT | ?HE 
X, A, AND/OR R REGISTERS, IF DESIREDl AND A PRINT-OUT OF CORE 
MEMORY, PROVIDED THAT THE CONDITION SWITCH IS SET TO 'ON'» IT IS 
CALLED BY: 



XSDUMP 



START, LENGTH, 'FORMAT', 'REGISTERS' 



WHICH RESULTS IN PRINT-OUT OF THE ENVIRONMENT (INCLUDES 
INFORMATION ON CARRY AND OVERFLOW) FOLLOWED BY THE CONTENTS OF 
SELECTED REGISTERS, WHERE "REGISTERS" (PRINTED IN OCTAL) ARE 
SPECIFIED BY THE LETTERS »X», 'A', OR 'R», IN ANY COMBINATION OR 
PERMUTATION! FOLLOWED BY THE 'LENGTH' - SPECIFIED NUMBER OF CORE 
LOCATIONS BEGINNING AT CORE LOCATION 'START', EDITED AND PRINTED 
ACCORDING TO 'FORMAT', ANY ILLEGAL COMBINATION OF LETTERS IN THE 
•REGISTERS' FIELD WILL RESULT IN THE PRINTING OF ALL THREE SETS OF 
REGISTERS, 

17.2.4.4. THE XSTAPE PROCEDURE 

THE XsTAPE PROCEDURE PRODUCES A PRINT-OUT OF THAT BLOCK OF 
MAGNETIC TAPE JUST PRIOR To THE CURRENT POSITION OF THE SPECIFIED 
FILE-NAME, PROVIDED THAT THE CONDITION SWITCH IS SET TO 'ON'. THE 
SERVO DUMPED IS ALWAYS REPOSITIONED AFTER THE DUMP IS MADE! IF THE 
SERVO IS POSITIONED AT THE BEGINNING OF A TAPE, NO DUMP WILL 
OCCUR. IT IS CALLED BY: 



XSTAPE 



ADDRESS OF EXEC I/O PACKET OR FCB, 'FORMAT' 



RESULTS IN THAT THE BLOCK OF DATA JUST PRIOR TO THE CURRENT 
POSITION OF THE TAPE IS EDITED AND PRINTED ACCORDING TO 'FORMAT'. 

THE X$TAPE PROCEDURE REQUIRES THAT A MEMORY AREA OF SUFFICIENT 
SIZE BE AVAILABLE, INTO WHICH THE BLOCK OF TAPE MAY BE READ. THIS 



UP-4144 



UNIYAC 1108 EXECUTIVE 
PROGRAMMER'S REFERENCE 



17 



SEC TION: 



BUFFER IS PROVIDED BY THE X$BUFR PROCEDURE DESCRIBED IN SECTION 
17,2,5.2, IF THE TAPE BLOCK IS LONGER THAN THE BUFFER PROVIDED* 
ONLY THAT INFORMATION WHICH CAN BE HELD IN THE BUFFER WILL BE 
PRINTED • THERE WILL NOT BE ANY DIAGNOSTIC MESSAGE FOR TRUNCATED 
BLOCKS, 

17.2.4.5. THE XSDRUM PROCEDURE 

THE XSDRUM PROCEDURE PROVIDES A PRINT-OUT OF A PORTION OF MASS 
STORAGE MEMORY, PROVIDED THAT THE CONDITION SWITCH IS SET TO 'ON', 
IT IS CALLED BY: 

XSDRUM ADDR EXEC I/O PACKET, LOCN*LENGTH, 'FORMAT' 

WHICH RESULTS IN THE 'LENGTH' - SPECIFIED NUMBER OF WORDS FROM THE 
•INTERNAL-FILE-NAME' IN EXEC I/O PACKET* BEGINNING WITH RELATIVE 
DRUM ADDRESS (IN WORD 5) TO 8E FOUND IN CORE LOCATION 'LOCN', 
BEING EDITED AND PRINTED ACCORDING To 'FORMATS THE X$DRUM 
PROCEDURE REQUIRES A CORE BUFFER INTO WHICH INFORMATION FROM DRUM 
MAY BE READ, SIMILARLY TO THE XSTAPE PROCEDURE, WHILE A BLOCK OF 
DRUM STORAGE LARGER THAN THE SIZE OF THE BUFFER MAY BE DUMPED, 
GREATER EFFICIENCY WILL RESULT FROM PROVIDING A BUFFER 
SUFFICIENTLY LARGE TO HOLD ALL OF THE DRUM INFORMATION REQUESTED 
AT ONE TIME, 

IF NO BUFFER AREA AT ALL IS PROVIDED FOR THE XSTAPE AND X$DRUM 
PROCEDURES* THESE DUMPS WILL NOT BE CARRIED OUTI HOWEVER* THE SAME 
BUFFER AREA MAY BE USED FOR BOTH XSTAPE AND XSDRUM PROCEDURE 
CALLS, 

WHEN INTERSPERSING CONDITIONAL PROCEDURES WITH DUMP PROCEDURES* 
THE SETTING OF THE CONDITION SWITCH REFLECTS ONLY THOSE 
CONDITIONALS WHICH HAVE BEEN PROCESSED AT THE TIME THE DUMP IS 
CALLED, 

17.2.4.6, THE XSFILE PROCEDURE 

THE DIAGNOSTIC SYSTEM CAN INTERFACE WITH THE ITEM BUFFERING 
PACKAGE* IN ORDER TO PROVIDE A SNAPSHOT WHENEVER AN ITEM IS READ 
FROM* OR WRITTEN TO* A PARTICULAR FILE, THIS FACILITY IS NOT 
AVAILABLE WHEN USING INDEFINITELY LONG-SPANNED ITEMS. THE 
PROCEDURE CALL: 



XSFILE 



FCB* 'ON», 'FORMAT' 



WILL CAUSE SUBSEQUENT ITEMS READ FROM, OR WRITTEN TO, THE FILE 
WHOSE FILE CONTROL BLOCK IS AT 'FCB' TO BE WRITTEN INTO THE 
DIAGNOSTIC FILE AS A SNAPSHOT DUMP, THE PROCEDURE CALL: 



XSFILE 



FCB, 'OFF* 



WILL TERMINATE SUCH SNAPSHOTS. 
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17.2.4,7. THE X$CREG PROCEDURE 

THE XSCREG PROCEDURE CALLS FOR A DUMP OF USERS CONTROL REGISTERS 
(PROVIDED THAT THE CONDITION SWITCH IS SET TO 'ON'). IT IS CALLED 
BY; 



XSCREG 



STARTrLENGTHf 'FORMAT* 



THE FIELD 'START' CONTAINS THE ADDRESS OF THE FIRST CONTROL 
REGISTER TO BE DUMPED. 'LENGTH' INDICATES THE NUMBER OF REGISTERS 
TO BE DUMPED. THE 'FORMAT' FIELD INDICATES HOW THE DUMPED INFOR- 
MATION IS TO BE EDITED, 

17.2.4.S. EXAMPLES 

THE VALUES FOR X> Y, Zt A» Br AND C ARE THE SAME AS DEFINED IN 
THE EXAMPLE IN SECTION 17.2.3.5. , CONDITIONAL PROCEDURES, ALSO 
ASSUME THAT THE FOLLOWING PROCEDURES ARE EXECUTED SEQUENTIALLY AND 
THAT THESE ARE THE FIRST GROUP ENCOUNTERED. 









CONDITION 


RESULT 










SWITCH 


DUMP 


DUMP 


$(1) . 










PROCEDURE: (1) 


XSMESG 


7 




TRUE 


(1) YES 




'BEGIN 


TEST OF DIAGNOSTICS' 




■p 






X$IF X 


•EQ' A 




FALSE 




(2) 


X$M£SG 


4 




FALSE 


(2) NO 




•TEST DATA GROUP A' 




«• 






X$IF X 


»EQ» A 




FALSE 






X$OR X 


'LT' Z 




TRUE 




(3) 


XSCORE 


TABLEXflOOr '0' 




TRUE 


(3) YES 


(<*) 


XSDUMP 


TABLEYr200f 'I», 'XA' 




TRUE 


(*0 YES 


(5) 


XSTAPE 


FlLEAr'O' 




TRUE 


(5) YES 




X$IF Y 


'GT' B 




FALSE 




(6) 


XSTAPE 


FlLEBt '0' 




FALSE 


(6) NO 




X$OR Y 


'NE' I 




TRUE 




(7) 


XSTAPE 


FlLECr'O' 




TRUE 


(7) YES 


(8) 


XSDRUM 


FlLEDrDRDUMPf 100»'A' 




TRUE 


(8) YES 


(9) 


XSFILE 


BETAf 'ON't'O' 




TRUE 


(9) YES 


(10) 


XSFILE 


BETA t 'OFF' 




TRUE 


(10) NO 


(U> 


X$CREG 
$(2) . 


lfl2f »0' 




TRUE 


(11) YES 




DRDUMP 


* . VALUE SET DYNAMICALLY BY 


USER 




ALPHA 


RES 200 • 










BETA 


(FILE CONTROL BLOCK - 


READ 


MODE) 






TABLEY 


RES 200 










TABLEX 


RES 100 
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result: (i) 



(2) 
(3) 



(<f) 



(5) 



(6) 
(7) 



(6) 



(9) 



(10) 
(11) 



FILEA (EXEC I/O PACKET) 

FILEB (EXEC I/O PACKET) 

FILEC (EXEC I/O PACKET) 

FILED (EXEC I/O PACKET) 

THE MESSAGE 'BEGIN TEST FOR DIAGNOSTICS* WILL BE 

RECORDED IN DIAGNOSTIC FILE AS DUMP PROCEDURES 

STANDING ALONE ALWAYS PRODUCE OUTPUT. 

NO DUMP RECORDED CONDITION SWITCH FALSE. 

STARTING WITH THE LOCATION TABLEX, 100 CELLS OF 

MEMORY WILL BE DUMPED IN THE DIAGNOSTIC FILE. IF 

PRINTED* THE FORMAT WILL BE OCTAL AS '0* IS A STANDARD 

SYSTEM DEFINED FORMATt NOTE; IT IS POSSIBLE TO 

CHANGE STANDARD FORMATS IF SO DESIRED USING XSFRMT 

PROCEDURE PRIOR TO DUMP CALU 

THE ENVIRONMENT DATA, CONTROL REGISTERS X AND At 

AND CORE MEMORY STARTING WITH TABLEY THRU TABLEY+199 

WILL BE RECORDED XN THE DIAGNOSTIC FILE. IF PRINTED, 

THE ENVIRONMENT DATA IS PRINTED AS TO STATUS, CONTROL 

REGISTERS ARE PRINTED ALWAYS IN OCTAL FORMAT, AND THE 

200 CELLS OF CORE WILL BE IN DECIMAL FORMAT AS »I* 

FORMAT SPECIFIED. 

THE BLOCK OF DATA JUST PRIOR TO PRESENT POSITION IS 

RECORDED IN DIAGNOSTIC FlLEt IF EDITED AND PRINTED IT 

WILL BE IN OCTAL FORMAT AS '0' FORMAT SPECIFIED 

NO DUMP RECORDED CONDITION SWITCH FALSE. 

THE TAPE WHOSE INTERNAL-FILE-NAME IS FILEC WILL BE 

MOVED BACKWARDS ONE BLOCK AND THEN READ FORWORD ONE 

BLOCK. THE BLOCK READ WILL GO INTO THE CORE LOCATION 

•ALPHA* , DEFINED IN THE XSBUFR PROCEDURE, AND WILL BE 

RECORDED IN THE DIAGNOSTIC FILE TO BE PRINTED IN OCTAL 

FORMAT WHEN EDITED. 

BEGINNING AT RELATIVE WORD ADDRESS 500 OF MASS 

STORAGE FILE 'FILED', 100 WORDS OF DATA ARE RECORDED 

IN THE DIAGNOSTIC FILE TO BE EDITED IN ALPHANUMERIC 

FORMAT. IT IS ASSUMED THAT THE CURRENT CONTENT OF THE 

LOCATION 'DRDUMP' HAS A VALUE OF 500. (THE COMMON 

BUFFER AREA 'ALPHA* IS USED TO READ DATA IN FROM TPlE 

DRUM FILE. 

THE FILE WHOSE FILE CONTROL BLOCK IS AT 

CONDITIONED TO RECORD IN THE DIAGNOSTIC 

SUBSEQUENT ACTIVITY AT THE ITEM LEVEL* 

TIME A REQUEST IS MADE TO READ AN ITEM, 

THE ITEM HANDLER POINTS TO IS RECORDED 

NOSTIC FILE* 

THE FILE CONTROL BLOCK 'BETA* IS CONDITIONED TO NOT 

RECORD ANY SUBSEQUENT ACTIVITY AT THE ITEM LEVEL, 

CONTROL REGISTERS XI THRU X12 ARE RECORDED IN THE 

DIAGNOSTIC FILE AND WILL BE EDITED IN OCTAL FORMAT FOR 

PRINTING. 



'BETA' IS 
FILE ALL 
THAT IS EVERY 
THE ITEM THAT 
IN THE DlAGi* 
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17,2.5. THE SPECIFICATION PROCEDURES 

THE SPECIFICATION PROCEDURES* XSBUFR AND XSFRMT* PROVIDE A 
BUFFER AREA AND FORMAT SPECIFICATIONS* RESPECTIVELY, 

17,2,5.1. THE X$FRMT PROCEDURE 

THE PROCEDURE CONSISTS OF A STRING OF CHARACTERS SPECIFYING AN 
EDITING FORMAT EXACTLY LIKE THE FORTRAN FORMAT STATEMENT IT IS 
CALLED BY; 

XSFRMT N*»Mt 
»<A1A2A3,,,ANM 

WHERE N IS THE NUMBER OF WORDS COMPRISING THE FORMAT STRING AND 
•M» BECOMES THE NAME OF THE FORMAT TO BE SUPPLIED. WHEN 
REQUESTING A DUMP* THE NAME OF THE FORMAT SPECIFICATION IS USED IN 
THE PROCEDURE REFERENCE* THE STRING OF ALPHANUMERIC CHARACTERS 
A1,,,AN REPRESENTS AN ENCODING OF THE FORMAT TO BE APPLIED TQ THE 
INFORMATION PRINTED* THERE ARE NO INTERVENING SPACES WITHIN THE 
FORMAT STRING, THE FIRST NON-BLANK CHARACTER OF THE STRING MUST 
BE A LEFT PARENTHESIS? MM AND THE LAST NON-BLANK CHARACTER MUST 
BE A RIGHT PARENTHESIS* Of, 

THERE ARE AVAILABLE A NUMBER OF STANDARD FORMATS WHICH ARE 
KNOWN TO THE SYSTEM WITHOUT EXPLICIT DEFINITION BY THE USER* 
THESE FORMATS ARE SUFFICIENTLY GENERALIZED IN NATURE TO BE CAPABLE 
OF HANDLING THE MAJORITY OF SITUATIONS WHICH WILL ARISE, ONLY IN 
PARTICULARLY INVOLVED SITUATIONS WILL IT BE NECESSARY TO DEFINE 
SPECIAL FORMATS. 



THE STANDARD FORMATS ARE; 

• Ft (8 F i**,8) 

'Et (6 E 1<*.8) 

tit (8 I 1*0 

♦At (16 A 6) 

tOt (8 l*t> 

tSt (<* S 30) 



FIXEO DECIMAL 

FLOATING DECIMAL 

INTEGER 

ALPHANUMERIC 

OCTAL 

INSTRUCTION 



tQt 



(4 D 26.18) DOUBLE PRECISION FLOATING POINT 



THE USER CAN REDEFINE ANY FORMATS (INCLUDING THE STANDARD 
FORMATS)* AT WILL. THE DYNAMICALLY MOST-RECENT DEFINITION WILL 
HOLD. MULTIPLE-LINE FORMATS ARE ALLOWABLE. 

17,2.5,2. THE XSBUFR PROCEDURE 

THE X$BUFR PROCEDURE IS USED TO DEFINE AN AREA OF CORE INTO 
WHICH INFORMATION FROM TAPE AND DRUM IS READ, IT IS CALLED BY5 



XSBUFR 



START* LENGTH 
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WHERE 'START* IS THE STARTING CORE ADDRESS OF THE BUFFER* AND 
• LENGTH • IS THE LENGTH OF THE BUFFER, 

17.2.5.3, THE X$MARK AND XSBACK PROCEDURES 

TWO PROCEDURES ARE AVAILABLE FOR SAVING DUMPS UP TO A CERTAIN 
POINT IN EXECUTION AND THEN DELETING THEM AT THE US£R»S 
DISCRETION, THE XSMARK PROCEDURE DENOTES THE POINT IN PROCESSING 
WHOSE ATTAINMENT PERMITS THE USER TO IGNORE SUBSEQUENT DUMPS, 
THIS POINT IS A CERTAIN SECTION OF HIS PROGRAM, THE X$BACK 
PROCEDURE WILL DELETE ALL DUMPS PREVIOUS TO THE X$BACK REFERENCE 
AND SUBSEQUENT TO THE LAST X$MARK FOR WHICH AN X$BACK HAS NOT YET 
OCCURRED, 

THUS* THE X$MARK AND X$BACK PROCEDURES BEHAVE MUCH AS LEFT AND 
RIGHT PARENTHESES SURROUNDING PORTIONS OF A PROGRAM WHICH ARE TO 
BE DUMPED ONLY IF TERMINATION OCCURS BETWEEN THEM, 

XSMARK AND XSBACK PAIRS MAY BE NESTED TO A DEPTH OF FIVEt ?HE 
TOTAL NUMBER OF OCCURRENCES OF XSMARK AND XSBACK IS UNRESTRICTED, 
THE PROCEDURE CALLS ARE 5 

XSMARK 

XSBACK 

17.2.5.4, THE XSON AND XSOFF PROCEDURES 

TWO PROCEDURES, XSON AND XSOFF* ARE AVAILABLE FOR OVERALL 
CONTROL OF CALLS ON DEBUGGING PROCEDURES, WHENEVER A XSOFF IS IN 
CONTROL* ALL REFERENCES TO DEBUGGING PROCEDURES (EXCEPT XSON) ARE 
NULLIFIED I NO OUTPUT WILL BE MADE TO THE DIAGNOSTIC FILE* 
REGARDLESS OF THE SETTING OF THE CONDITION SWITCH* AFTER A XSON 
IS ENCOUNTERED* THE DEBUGGING PROCEDURES AGAIN BECOME ACTIVE, THE 
PROCEDURE CALLS ARE; 

XSON 
XSOFF 

17.2.5.5, EXAMPLES 

PROCEDURE: S(2) . 

ALPHA RES 200 

SU> • 

(1) XSFRMT 1*»0' 
«(60W» 

(2) XSBUFR ALPHA* 200 
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(3) X$MARK 

XSCORE 

<<t) XSBACK 

(5) X$0FF 
X$CORE 

(6) X$0N 
XSCORE 



ALPHA>20QMA« 

ALPHA t 200 f »E» 
ALPHA f 200 f tit 



RESULTS? (1) THE STANDARD OCTAL FORMAT »0» HAS BEEN REDEFINED TO 
PRINT & OCTAL FIELDS PER LINE INSTEAD OF 8t THE 
APPROPIATE DATA IS WRITTEN ON THE DIAGNOSTIC flLE SO 
THE ABOVE ACTION IS EFFECTIVE WHEN THE DIAGNOSTIC 
EDITOR PROCESSES THE RECORDED DYNAMIC DATA. 

(2) PROVIDES THE DIAGNOSTIC SYSTEM WITH A 200 WORD 
BUFFER FOR TAPE AND DRUM FILE DUMPS, FOR DRUM FILES 
IT IS RECOMMENDED THAT THE BUFFER BE SOME MULTIPLE OF 
28 9 THE LENGTH OF A FASTRAND SECTOR . 

(3) SAVES THE CURRENT LOCATION WHERE THE NEXT WRITE IS 
TO BE MADE IN THE DIAGNOSTIC FILE. 

(4) RESETS THE CURRENT LOCATION POINTER TO THE VALUE 
SAVED BY THE MOST RECENT XSMARK REFERENCE, RESULT IS 
THAT ALL INTERVENING DUMP INFORMATION IS ERASED, 
E.G. THE DATA RECORDED BY X$CORE ALPHA* 200* »A* HAS 
BEEN DELETED. 

(5) DISABLES ALL DIAGNOSTIC SYSTEM PROCEDURES EXCEPT X$ON 
SO THE XSCORE ALPHA* 200* »E« CALL IS IGNORED. 

(6) ENABLES DIAGNOSTIC PROCEDURES, XSCORE ALPHA, 200, tit 
CALL IS IN EFFECT AND REQUESTED DUMP RECORDED. 

17,2,6. ASYNCRONOUS ACTIVITY DIAGNOSTIC CALLS 

EACH DIAGNOSTIC ROUTINE THAT IS PART OF THE USERfS PROGRAM IS 
PROCESSED SERIALLY, CARE SHOULD BE OBSERVED IN USING THE X$ON AND 
X$OFF PROCEDURES FOR THEY CONTROL A COMMON STATUS SWITCH. IF ONE 
SUBPROGRAM ACTIVITY SHOULD SET THE SWITCH OFF, IT WILL BE OFF FOR 
ALL SUBPROGRAM ACTIVITIES. LIKEWISE CARE SHOULD BE OBSERVED ON 
THE USE OF THE X$TALY PROCEDURE. IF THE COMMON CONDITION SWITCH 
IS SET FALSE BY ONE SUBPROGRAM ACTIVITY* IT WILL BE FALSE FOR ALL 
OTHER SUBPROGRAM ACTIVITIES UNTIL SET OTHERWISE, 

A COMMON EXIT IN THE DYNAMIC DIAGNOSTIC LIBRARY ROUTINE WILL 
LOOK AHEAD TO SEE IF THE NEXT INSTRUCTION IS A CALL TO THE 
DIAGOSTIC SYSTEM. IF TRUE, A LOCK-OUT CONDITION WILL REMAIN IN 
EFFECT UNTIL THE SERIES OF CALLS ON THE SYSTEM IS BROKEN. THIS 
ASSURES THE USER THAT A SERIES OF CALLS WILL NOT BE INTERRUPTED 
INADVERTENTLY BY ONE OF THE OTHER SUBPROGRAM ACTIVITIES. 
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17.3, THE PMD STATEMENT 

17,3,1, GENERAL 

A POSTMORTEM DUMP EXECUTIVE CONTROL STATEMENT MAY BE USED TO 
DUMP CORE MEMORY FOLLOWING THE EXECUTION OF A TASK. DUMPS MAY BE 
MADE OF OVERLAY SEGMENTS* ELEMENTS, OR SPECIFIED PARTS OF 
ELEMENTS, AS LONG AS THEY WERE CURRENTLY IN CORE AT THE TIME THE 
ROUTINE TERMINATED, SEVERAL OPTIONS ARE AVAILABLE FOR OUTPUT 
FORMATTING, AND FOR SELECTING THE CORE AREAS TO BE DUMPED. 

THE GENERAL FORM OF THE CONTROL STATEMENT IS* 



QPMDf OPTIONS 



SPECIFICATIONS 



IF NO INFORMATION WAS SAVED BY THE SYSTEM WHEN THE PREVIOUS 
EXECUTION TERMINATED, NO DUMPS ARE POSSIBLE, THIS CONDITION MAY 
BE CAUSED BY A »2» OPTION GIVEN TO THE COLLECTOR WHEN THE PROGRAM 
WAS CONSTRUCTED* BY A MISPLACED PMD CARD, OR BY CERTAIN RARE ERROR 
CONDITIONS, IN THE EVENT THAT NO DUMP IS AVAILABLE, A MESSAGE IS 
PRODUCED. 

THE QPMD STATEMENTS MUST FOLLOW THE fflXQT STATEMENT OF THE 
PROGRAM THAT HaS TERMINATED IN ORDER TO BE HONORED. THE ONLY 
INTERVENING STATEMENTS ARE PURE DATA AND THE CONDITIONAL STATE- 
MENTS: QSETC' QJUMP, AND QTEST. THE FOLLOWING IS AN EXAMPLE; 



NO, 


STATEMENT 


X 


QXQT 


PROGX 


2 

• 


DATA 

• 
• 




10 


• 
DATA 




11 


QTEST 


TE/6/S3 


ia 


QJUMP 


3 


13 


QSETC 


6/S4 


i** 


QPMD 


ELEMENT-1 f ELEMENTS 


15 


©PMD 


ELEMENT-10flOO/a,300,'0» 


16 


QXQT 


PROGY 



IF PROGX TERMINATES BEFORE PROCESSING ALL OF THE DATA STATE- 
MENTS THAT FOLLOW THE QXQT AND S3 OF THE CONDITION WORD HAS A 
VALUE OF 6, S<* OF THE CONDITION WORD WILL BE SET TO 6 AND STATE" 
MENT NUMBER 14,15 WILL BE HONORED FOR PROCESSING, STATEMENT 
NUMBER 16 WILL TERMINATE PMD PROCESSING FOR PROGX, 



UP-4144 



UNIVAC 1108 EXECUTIVE 
PROGRAMMER'S REFERENCE 



17 



SECTION: 



13 



17,3,2. OPTIONS 

OPTIONS ARE SELECTED THROUGH USE OF OPTION LETTERS PUNCHED INTO 
THE QPMD CARDf AS IN OTHER CONTROL CARDS. THE OPTIONS FALL INTO 
THE FOLLOWING CLASSES; (1) GENERAL* (2) SPECIAL* (3) OPTIONS WITH 
SPECIALS, AND <<♦> BLANK 

17,3,2.1. GENERAL OPTIONS 

THE GENERAL OPTIONS MAY BE USED WITH ANY OTHERS IN A QPMD 
STATEMENT. THEY ARES 

(1) tE» OPTION: IF THE LETTER E IS PLACED IN THE OPTIONS 
FIELD' THE QPMD STATEMENT WILL BE PROCESSED ONLY WHEN 
THE PREVIOUS ROUTINE TERMINATED IN ERROR. 

(2) »C» OPTION: THE ?C» OPTION WILL CAUSE A DUMP OF THE 
WORDS THAT WERE CHANGED DURING THE EXECUTION OF THE 
ALLOCATED PROGRAM FOR THE AREA OF CORE PRESCRIBED BY 
THE SPECIFICATIONS PORTION OF THE PMD STATEMENT. 

(3) »B» OPTION: AFTER PROCESSING THE REST OF THE PMD 
STATEMENT, THIS OPTION WILL CAUSE AN OCTAL DUMP OF ALL 
OF BLANK COMMON STORAGE AREA. IF USED WITH THE «Ct 
OPTION, THE tCt OPTION WILL BE IGNORED FOR BLANK 
COMMON STORAGE. 

17.3.2t2. SPECIAL OPTIONS 

ONLY ONE SPECIAL OPTION SHOULD BE USED ON A SINGLE PMD 
STATEMENT. IF MORE THAN THAN ONE SPECIAL OPTION IS USED* THE 
SPECIAL 'A* OPTION »A» IS ASSUMED. ALL SPECIAL OPTIONS REQUIRE 
THE SPECIFICATIONS FIELD DESCRIBED BELOW. IF NO SPECIAL OPTION IS 
SUPPLIED, THE tBLANM OPTION RULES WILL BE APPLIED. THE 
SPECIFICATIONS FIELD FOR THE SPECIAL OPTIONS TAKES THE FORM OF A 
LIST OF ELEMENT OR SEGMENT NAMES: 

NAME If NAME 2, NAME 3, (ETC.) 

EACH NAMED ENTRY WILL BE DUMPED IN OCTAL FORMAT AND IN ORDER OF 
ALLOCATION. IF THE SPECIFICATION FIELD IS BLANK, ALL ELEMENTS IN 
MEMORY AT TERMINATION OF THE PREVIOUS ROUTINE WILL BE DUMPED. 
THESE SPECIAL OPTIONS ARE: 

(1) »A» OPTION: AN fA» OPTION WILL PRODUCE A DUMP OF ALL 
MEMORY SPECIFIED IN EACH ELEMENT OR SEGMENT NAMED IN 
THE SPECIFICATION LIST. 

(2) »D» OPTION: A «D» OPTION WILL PRODUCE A DUMP OF THE 
D^BANK PORTION OF EACH ELEMENT OR SEGMENT NAMED IN THE 
SPECIFICATION LIST. 
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<3) »!' OPTION} AN fit OPTION WILL PRODUCE A DUMP OF ALL 
I-BANK PORTIONS OF EACH ELEMENT OR SEGMENT NAMED IN THE 
SPECIFICATION LIST. 

17,3.2.3. OPTIONS USED WITH SPECIAL OPTIONS 

<<0 »X» OPTION: WHEN USED IN CONJUNCTION WITH THE 'AS 
'I'* OR 'D' OPTIONS* THE »X' OPTION HAS AN EXCEPT 
EFFECT. ALL ACTIVE ELEMENTS WILL BE DUMPED EXCEPT 
THOSE NAMED IN THE SPECIFICATION LIST* AND THOSE 
BELONGING TO THE SEGMENTS NAMED IN THE SPECIFICATION 
LIST. 

(5) 'L' OPTION: WHEN USED WITH THE 'A*, •!'* OR »D» 

OPTIONS, THE 'L' OPTION HAS THE EFFECT OF ELIMINATING 
DUMPS OF ALL ELEMENTS TAKEN FROM THE SYSTEM LIBRARY. 

17.3.3.<f. THE 'BLANK' OPTION 

IF NO SPECIAL OPTIONS ARE NAMED ON THE PMD CARD* THE 
SPECIFICATION FIELD MUST FOLLOW THE FORM; 

NAME* START* LENGTH* FORMAT 

THIS OPTION ALLOWS THE USER TO DUMP INFORMATION UNDER A 
SPECIFIC FORMAT WITHOUT OUTPUTTING EXCESSIVE AMOUNTS OF 
UNNECESSARY MATERIAL. 

THE 'NAME' FIELD IS THAT OF AN ELEMENT AND MUST BE PRESENT. 
THE 'START* FIELD MUST BE OF THE FORM; 

N/M 

where »m* represents the location counter of the element to be 
dumped* and 'n' represents an address* relative to the beginning 
of 'm»* at which dumping should begin. if 'm' or »n' is omitted* 
a zero is assumed to be its respective value. 

the 'length* field must be the number of words to be dumped* 
if omitted* the length will be assumed to be all of location 
counter *m' of the specified element. 

except for changed word dumps , the user may fill the 'format' 
field with his own format, using fortran specifications, 
user-supplied formats must be enclosed in parentheses, or* for 
simplicity's sake* any one of the characters at e* f, i* or may 
be placed in this field* causing the appropriate format* as 
described earlier, to be selected. 

in a changed-word dump* user-defined formats are not permitted* 
and formats are restricted to a*e*i* or 0. the number of words 
per line is chosen by the system i the format of the changed words 
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MAY BE SPECIFIED BY THE USER, IN EITHER CASE* THE OCTAL FORMAT 
WILL BE USED IF THE FORMAT FIELD IS LEFT BLANK , AND WHENEVER A 
'SPECIAL' OPTION IS USED, 



17.3.3 



EXAMPLES 
OPMD 



RESULTS IN AN OCTAL DUMP OF ALL ACTIVE (ALLOCATED IN CORE) 
SEGMENTS OF USERS PROGRAM t 

QPMDfEAXL ELEMENT-NAME-lr ELEMENT-NAME-2 

RESULTS IN AN OCTAL DUMP OF ALL ACTIVE ELEMENTS EXCEPT ELEMENT- 
NAME-1, ELEMENT-NAME-2 , AND SYSTEM LIBRARY ELEMENTS ON AN ERROR 
TERMINATION. 

QPMD*BDI SEGMENT-NAME 

RESULTS IN AN OCTAL DUMP OF SEGMENT-NAME (IF ACTIVE) AND BLANK 
COMMON AREA OF CORE STORAGE, 

QPMDfEBCD ELEMENT-NAME 

RESULTS IN AN OCTAL DUMP OF CHANGED WORDS IN DBANK OF ELEMENTNAME 
(IF ACTIVE) AND BLANK COMMON, 



QPMD 



ALPHA* 100/3, 50t 'At 



RESULTS IN A 50 WORD ALPHANUMERIC FORMAT DUMP OF ELEMENT ALPHA (IF 
ACTIVE) UNDER CONTROL OF LOCATION COUNTER 3 BEGINNING WITH 
RELATIVE ADDRESS 100 OF LOCATION COUNTER 3. 
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18. SYSTEM SETUP 



18,1, U08 EXECUTIVE SYSTEM GENERATION 



18.1.1. GENERAL 

THE SYSTEM GENERATION PROGRAM PROVIDES EACH INSTALLATION WITH A 
MEANS OP DESCRIBING THE MACHINE CONFIGURATION AND OPERATING SYSTEM 
FEATURES IT DESIRES IN SUCH A MANNER THAT AN OPERATING SYSTEM tS 
PRODUCED TAILORED SPECIFICALLY TO THE INSTALLATIONS PARTICULAR 
HARDWARE CONFIGURATION AND DATA PROCESSING NEEDS. THE SYSTEM 
GENERATION ROUTINE ACCEPTS A CONTROL LANGUAGE WHICH DESCRIBES THE 
CONFIGURATION OF THE SITE. IT ALSO ACCEPTS INSTALLATION 
MODIFICATIONS AND ADDITIONS, UNIVAC SUPPLIED UPDATES TO THE 
SYSTEM, AND PARAMETERS INDICATING THE DESIRED OUTPUTS OF THE 
GENERATION RUN, THE ROUTINE THEN GENERATES A RUN WHICH PERFORMS 
THE REQUIRED SYSTEM GENERATION AND UPDATING. INPUT TO THE RUN ARE 
THE MASTER PROGRAM FILES OF THE SYSTEM COMPONENTS. THE OUTPUTS 
ARE UPDATED MASTER PROGRAM FILES, AN OPERABLE SYSTEM TAPE* AND A 
LISTING OF THE UPDATING RUN. 

MAINTENANCE OF THE 1108 SOFTWARE SYSTEM IS EFFECTED THROUGH THE 
USE OF THE SYSTEM GENERATION PROGRAM. NORMALLY' ALL CHANGES ARE 
PREPARED BY UNIVAC AND FORWARDED TO EACH INSTALLATION THESE 
CHANGES WILL INCLUDE THE NECESSARY UPDATE STATEMENTS AND SYMBOLIC 
CORRECTIONS. ALL PROGRAMS AFFECTED BY THE CHANGES ARE 
RE-ASSEMBLED, AND RE-ALLOCATED, OUTPUT OPTIONS ARE THE SAME AS 
FOR NORMAL SYSTEM GENERATION. ALL HISTORICAL INFORMATION (FILE 
DIRECTORIES, ETC) IS RETAINED WHENEVER AN UPDATE OF THE SYSTEM IS 
PERFORMED) HENCE, AN UPDATE IS NOT A COMPLETE REGENERATION OF THE 
SYSTEM. THE SYSTEM GENERATION PROGRAM WILL ALLOW FOR MAINTENANCE 
OF THE SYSTEM IN THE FACE OF ADDITIONS MADE TO THE SYSTEM BY A 
PARTICULAR INSTALLATION, FOR ALL INSTALLATIONS THE SAME DECK 
DISTRIBUTED BY UNIVAC WILL SUFFICE, REGARDLESS OF CURRENT SYSTEM 
CONFIGURATION. 

18.1.2. PROCEDURES 

THE SYSTEM GENERATION ROUTINE (SGR) CONSTRUCTS AN ORDERED RON 
FOR THE UPDATING OF A SYSTEM'S SYMBOLIC ELEMENTS (SYSTEM LIBRARY) 
AND FOR THE CONSTRUCTION OF AN OPERABLE SYSTEM TAPE, FROM A SET OF 
PARAMETER CARDS (SYSTEM GENERATION STATEMENTS • SGStS)« A SKELETON 
CORRECTION DECK* UNIVAC CORRECTIONS, AND USER'S CORRECTIONS. 
UNIVAC PROVIDES THE SGR WITH THE SKELETON CORRECTION DECKt THIS 
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CORRECTION DECK CONTAINS INFORMATION RELATING THE SGS«S TO THE 
CORRECTIONS NECESSARY TO AFFECT THOSE CHANGES DESCRIBED ON THE 
SGSfS. UNIVAC CORRECTIONS WILL BE ENTERED IN THE SYSTEM LIBRARY, 
AS OPPOSED TO USER CORRECTIONS WHICH ONLY AFFECT THE OPERABLE 
SYSTEM TAPE, 

SYSTEM GENERATION STATEMENTS (SGStS) ARE COMPRISED OF ANY 
NUMBER OF FIELDS WHICH MAY BE COMPRISED OF ANY NUMBER OF 
SUB-FIELDS, A SUB-FIELD IS A STRING OF 18 OR FEWER CHARACTERS NOT 
CONTAINING A SPACE, COMMA* RIGHT BRACKET, LEFT BRACKET, RIGHT 
PARENTHESIS, LEFT PARENTHESIS* PLUS SIGN, MINUS SIGN, OR EQUAL 
SIGN. NOTE, THE FIRST FIELD NEED NOT START IN COLUMN I. 

A STATEMENT MAY BE CONTINUED ON THE FOLLOWING CARD BY PLACING A 
SEMI-COLON FOLLOWING THE LAST SPECIFICATION FIELD, 

THE SGS CARD FILE MAY BE FOLLOWED BY A FILE OF UNIVAC 
CORRECTIONS (PERMANENT CORRECTIONS) AND A CARD FILE OF USER 
CORRECTIONS (TEMPORARY CORRECTIONS), THE CORRECTIONS ARE OF TftE 
FORM DESCRIBED IN SECTION 5,6,3. ALL CORRECTIONS TO AN ELEMENT 
MUST BE GROUPED' ORDERED* AND PRECEDED BY A CARD WITH AN ASTERISK 
IN COLUMN ONE AND THE NAME AND VERSION OF THE ELEMENT TO WHICH THE 
CORRECTIONS APPLY, IN THE SECOND AND THIRD FIELDS. USER 
CORRECTIONS WILL BE REPRODUCED WITH UPDATED LINE NUMBERS RESULTING 
FROM UNIVAC ADDITIONS OR DELETIONS, 

X8,i,3, SYSTEM GENERATION STATEMENTS 



ACCOUNT PRIORITY AND DEADLINE 

THE ACCOUNT STATEMENT IS USED TO SPECIFY THE LIMITATIONS 
IMPOSED ON A GIVEN ACCOUNT NUMBER. THIS STATEMENT IS OF THE 
FORM? 

ACCOUNT N PRIORITY P,Q DEADLINE A REAL-TIME A 

WHERE -N IS THE ACCOUNT NUMBER 

-P IS THE HIGHEST PRIORITY A RUN WITH THE ACCOUNT 

NUMBER N MAY TAKE. 

•A»*»Z» 
-Q IS THE PRIORITY USED WHEN NONE HAS BEEN 

SPECIFIED ON THE QRUN STATEMENT, 

»A«-*Z' 
NOTE -THE ^PRIORITY* AND tp,Qt FIELDS MAY BE OMITTED 

WHEN THE STANDARD PRIORITY VALUES ARE TO BE 

USED. 
-A IS TO SPECIFY WHETHER DEADLINE OR REAL-TIME 

PROGRAMS ARE TO BE ALLOWED FOR THE GIVEN 

ACCOUNT NUMBER. A MAY BE EITHER 
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NOTE 



NOTE 



NOTE 
SEE 



♦A* (ALLOWED) OR 

»N» (NOT ALLOWED) 
-THE 'DEADLINEt AND »A» FIELDS MAY BE 

OMITTED WHEN THE SYSTEM STANDARD IS TO BE 

USEDt 
-THE t REAL-TIME • AND 'A' FIELDS MAY BE 

OMITTED WHEN THE SYSTEM STANDARD IS TO BE 

USED* 
•SEE DELETE ACCOUNTS, 
-EXECUTIVE CONTROL LANGUAGE 

ORGANIZATIONAL STATEMENTS 
THE ©RUN STATEMENT 
PRIORITY SUB-FIELD 



ADD PROCESSOR 

THIS STATEMENT IS TO SPECIFY PROCESSORS TO BE ADDED TO THE 
SYSTEM. ONE ADD STATEMENT IS NECESSARY FOR EACH PROCESSOR 
TO BE ADDED. THE ADD STATEMENT IS OF THE FORM 

ADD PROCESSOR N F PRODUCES A 

WHERE *N IS THE PROCESSOR NAME. 

-F IS THE NAME OF THE FILE WHERE THE PROCESSOR IS 

LOCATED. 
-A IS ONE OF THE FOLLOWING. 
»A SYMBOLIC ELEMENT • 
♦A RELOCATABLE ELEMENT' 

•BOTH A SYMBOLIC AND A RELOCATABLE ELEMENT' 
NOTE -SEE DELETE PROCESSORS. 
SEE -EXECUTIVE CONTROL LANGUAGE 
PROCESSOR CALL STATEMENTS 

THE ADDITION OF NEW PROCESSORS 



ASSOCIATE SYMBIONTS 

THIS STATEMENT SPECIFIES SYMBlONT ASSOCIATIONS. THE STATE- 
MENT IS OF THE FORM? 

ASSOCIATED SYMBIONTS I PRINT OXm.wON PUNCH PX» 9 t 9 »PM 

WHERE -I IS THE INPUT SYMBlONT NAME. 

-OXftitfON ARE THE ASSOCIATED PRINT SYMBlONT 
NAMES. 
NOTE -THE tpRXNTt AND 'OXf...*ON* FIELDS MAY BE 
OMITTED WHEN NO PRINT SYMBIONTS ARE 
ASSOCIATED* 
-PX'...»PM ARE THE ASSOCIATED PUNCH SYMBlONT 
NAMES. 
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SECTION: 



NOTE 



NOTE 

NOTE 
SEE 



SEE 



-THE »PUNCH» AND 'Plf..t#PM* FIELDS MAY BE 
OMITTED WHEN NO PUNCH SYMBIONTS ARE 
ASSOCIATEDt 
-ONE STATEMENT IS NECESSARY FOR EACH DEVICE 

ASSOCIATION DESIRED, 
-SEE DELETE SYMBIONTS, 
-EXECUTIVE CONTROL LANGUAGE 
ORGANIZATIONAL STATEMENTS 
THE 0SYM STATEMENT 

USE OF QSYM WITH PRINTS AND PUNCHS 
-SYMBIONTS 

GENERAL DESCRIPTION 
SYSTEM GENERATION PARAMETERS 
DEVICE ASSOCIATION 



AUTOMATIC SCHEDULING 

THIS STATEMENT SPECIFIES ONE USER RUN TO BE AUTO- 
MATICALLY SCHEDULED WHEN THE SYSTEM IS BOOTSTRAPPED* THE 
STATEMENT HAS THE FORM: 

AUTOMATICALLY SCHEDULE P 

WHERE -P IS THE NAME OF THE FILE OR PROGRAM FILE 
ELEMENT TO BE STARTED, 

SEE -EXECUTIVE CONTROL LANGUAGE 
THE OSTART STATEMENT 



AVERAGE PROGRAM SIZE 

THIS STATEMENT IS USED TO SPECIFY THE AVERAGE SIZE OF 
FORTRAN OR COBOL PROGRAMS, THE STATEMENT IS OF THE FORM; 

AVERAGE SIZE OF P PROGRAMS S 

WHERE -P IS THE PROCESSOR NAME 
♦FORTRAN* 
•COBOL' 
-S IS THE NUMBER OF STATEMENTS 



CATALOGUED FILES ESTIMATE 

THIS VALUE ESTIMATES THE NUMBER OF FILES WHICH THE 
SYSTEM WILL BE REQUESTED TO CATALOGUE. AN ACCURATE 
ESTIMATE WILL AID IN THE EFFICIENT OPERATION OF THE 
MASTER DIRECTORY SEARCH TECHNIQUE* THE FORM IS: 

CATALOGUED FILES N 



WHERE -N IS THE NUMBER OF FILES EXPECTED. 
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COMMUNICATIONS OPTIONS 

MAXIMUM COMMUNICATIONS BUFFER LENGTH 

THIS STATEMENT IS USED TO ESTABLISH A MAXIMUM PERMJSSABLE 
BUFFER LENGTH TO BE ACCEPTED FOR BOTH INPUT AND OUTPUT 
COMMUNICATIONS BUFFERS FOR ALL REAL-TIME PROGRAMS AND 
SYSTEM SYMBIONTS FOR REMOTE TERMINALS* THIS STATEMENT 
IS OF THE FORM: 

MAXIMUM COMMUNICATIONS BUFFER LENGTH N CHARACTERS 

WHERE THE VALUE OF N IS EXPRESSED IN CHARACTERS t 

MAXIMUM ESI COMPLETION ACTIVITY TIME 

THIS STATEMENT IS USED BY THE DISPATCHER AS THE LIMIT 
FOR THE AMOUNT OF TIME AN ESI COMPLETION ACTIVITY MAY 
HAVE CONTROL IN ORDER TO DETECT CLOSED LOOPS AND EXCES* 
SIVE PROCESSING BY A REAL-TIME PROGRAM WHICH MIGHT HAVE 
AN ADVERSE EFFECT ON OTHER REAL-TIME PROGRAMS AND OTHER 

parts of the operating system, this statement is of the 

form: 

maximum esi completion activity time n milliseconds 

WHERE THE VALUE OF N IS EXPRESSED IN MILLISECONDS 



REVERSE BUFFERING 

THIS STATEMENT IS USED TO DEFINE WHETHER OR NOT THE CP8 
HARDWARE FEATURE OF THE REVERSE BUFFERING CAPABILITY IS 
TO BE EMPLOYED BY THE SOFTWARE, THIS STATEMENT IS OF 

THE form: 

REVERSE BUFFERING FOR COMMUNICATIONS A 

WHERE -A IS EITHER 

•ALLOWED 1 OR 
•NOT ALLOWED* 



COMMUNICATIONS BUFFER TIMING 

THIS STATEMENT DETERMINES WHETHER OR NOT THE TIMING OF 
COMMUNICATIONS BUFFERS IS TO BE PROVIDED. THIS STATE- 
MENT IS OF THE FORM; 

COMMUNICATIONS BUFFER TIMING A 

WHERE -A IS EITHER 

•PERFORMED 1 OR 
•OMITTED 1 
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AUTOMATIC DIALING OPERATIONS 

THIS STATEMENT IS USED TO SPECIFY WHETHER OR NOT ANY 
AUTOMATIC DIALING CAPABILITIES ARE PRESENT AT THE 
CENTRAL SITE, THIS STATEMENT IS OF THE FORM: 

DIALING OPERATIONS A 

WHERE -A IS EITHER 

•ACCEPT* OR 
» REJECT ♦ 



SYMBIONT SUPPORT 

THIS STATEMENT DETERMINES WHETHER OR NOT SECOND LEVEL 
SUPPORT IS TO BE PROVIDED, SECOND LEVEL SUPPORT IS USED 
PRIMARILY BY THE SYMBlONTS, THIS STATEMENT IS OF THE 
FORMS 

SECOND LEVEL COMMUNICATIONS SUPPORT A 

WHERE -A IS EITHER 

•PROVIDED* OR 
•OMITTED' 



COMMUNICATIONS BUFFER POOLS 

THIS STATEMENT DETERMINES WHETHER OR NOT THE USE OF 
BUFFER POOLS BY ANY REAL-TIME PROGRAM IS TO BE PER- 
MITTED, THIS STATEMENT IS OF THE FORM: 

COMMUNICATIONS BUFFER POOLS A 

WHERE -A IS EITHER 

•ALLOWED' OR 
•NOT ALLOWED' 



COMMUNICATIONS LOG ENTRIES 

THIS STATEMENT DETERMINES WHETHER OR NOT SYSTEM LOG 
ENTRIES ARE TO BE MADE WITH INFORMATION SUCH AS TIME 
OF INITIATION AND VOLUME OF USAGE. THIS STATEMENT IS 
OF THE FORM? 

COMMUNICATIONS LOG ENTRIES A 

WHERE -A IS EITHER 

•PROVIDED* OR 
•OMITTED' 
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REAL-TIME OPERATIONS VALIDATION 

THIS STATEMENT IS USED TO DETERMINE WHETHER COMPLETE 
VALIDATION IS TO BE PERFORMED FOR UNDEBUGGED REAL-TIME 
PROGRAMS OR IF ONLY PARTIAL VALIDATION IS TO BE PER* 
FORMED ON STABLE AND THOROUGHLY DEBUGGED REAL-TIME 
PROGRAMS, THIS STATEMENT IS EXPRESSEO AS EITHER* 

PERFORM COMPLETE REAL-TIME VALIDATION 

OR 
PERFORM PARTIAL REAL-TIME VALIDATION 



CONNECT CHANNEL * DISCONNECT CHANNEL 

THESE STATEMENTS ARE TO SPECIFY CHANNEL CONNECTIONS! 
CHANNEL TYPE* EQUIPMENT TYPE, AND THE NUMBER OF UNITS 
ATTACHED, THE CONNECT AND DISCONNECT STATEMENTS ARE NOT TO 
BE USED FOR THE ALTERNATE CHANNEL OF A DUAL PAIR, THESE 
STATEMENTS ARE OF THE FORM: 



CONNECT CHANNEL C TO D, T U 
DISCONNECT D FROM CHANNEL C* T 



U 



WHERE -C IS THE CHANNEL NUMBER 

«D IS THE EQUIPMENT TYPE GIVEN BY ANY ONE OF THE 
FOLLOWING, 

(UNISERVO VIII C) 
(UNISERVO VI C) 
(UNISERVO IV C) 
(UNISERVO III A) 
(UNISERVO II A) 

(FLYING HEAD 432 MAGNETIC DRUM) 
(FLYING HEAD 880 MAGNETIC DRUM) 
(FASTRAND ID 
(HIGH SPEED PRINTER) 
(CARD READER AND PUNCH) 
(PAPER TAPE) 
(1004 II) 
(1004 III) 
(COMMUNICATIONS) 
(WORD TERMINAL) 

(COMMUNICATIONS TERMINAL CONTROL), 
(NONSTANDARD DEVICE TYPE) 
-T IS THE CHANNEL TYPE GIVEN BY ONE OF THE 
FOLLOWING. 
♦S» (SINGLE CHANNEL) 



♦VIIIC» 

♦VIC 

♦IVC 

•IIIAt 

•IIA* 

♦FH432* 

*FH880t 

« FASTRAND • 
1HSP755* 

♦ RPt 

♦ PTt 

U004IH 
tlOO^IIIf 
»CTS' 
♦WTS» 
»CTMC* 
tNONSTDf 
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•P» (PARTIAL DUAL - R/WtR/R) 
•D» (FULL DUAL - R/W'R/W) 
NOTE -THE ALTERNATE CHANNEL IS ASSUMED TO BE C+l, 

•U IS THE NUMBER OF UNITS. 
SEE -SUPERVISOR 

SCHEDULING 

FACILITIES INVENTORY 

FOR NONSTANDARD DEVICES IT IS NECESSARY TO USE THE 
NAME ASSOCIATION SYSTEM GENERATION PARAMETER TO 
SPECIFY SYMBOLIC NAMES TO USE FOR ASSIGNING THESE 
DEVICES. THE NUMBER OF UNITS FIELD IS DISREGARDED 
FOR NONSTANDARD DEVICE CHANNELS, THESE CHANNELS ARE 
ASSIGNED AS AN ENTITY. 

OTHER f MORE SPECIFIC STATEMENTS MAY BE INCLUDED TO MORE 
FULLY DESCRIBE THE CHANNEL EQUIPMENT. THESE ARE OF THE 
FORM 5 

IVC 800 PPI C 

THIS STATEMENT IS TO SPECIFY THAT A DENSITY OF 860 ppi 

is available on the iv c tape units on channel c. 

IVC TRANSLATE C 
VIC TRANSLATE C 
VIIIC TRANSLATE C 

THIS STATEMENT SPECIFIES THE TRANSLATE FEATURE IS 
AVAILABLE ON THE TAPE UNITS ON CHANNEL Ct 

FASTRANO FASTBAND C 

THIS STATEMENT SPECIFIES FASTBAND IS AVAILABLE ON THE 
FASTRAND II UNITS ON CHANNEL C, 

FASTRAND SECTOR BUFFER C 

THIS STATEMENT SPECIFIES THAT A SECTOR BUFFER 
IS PRESENT IN THE CONTROL UNIT OF THIS FASTRAND 
CHANNEL* AND IN THE AUOINING CONTROL FOR DUAL- 
CHANNEL SUBSYSTEMS, 



1Q0<* CODE IMAGE READER C 
i00<f PAPER TAPE READER C 
JLQ0<* PAPER TAPE PUNCH C 
100<f VIC N C 
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THESE STATEMENTS SPECIFY ADDITIONAL IQO* XI AND 

XQ0<* III FEATURES, 

N GIVES THE NUMBER OF UNITS ON THE X0Q4 Hit 

SEE -EXECUTIVE CONTROL LANGUAGE 
ORGANIZATIONAL STATEMENTS 
THE ©COL STATEMENT 

CTS AUTOMATIC DIALING C 
CTS UNATTENDED C 
CTS LEASED LINE C 
WTS AUTOMATIC DIALING C 
WTS UNATTENDED C 
WTS LEASED LINE C 

THESE STATEMENTS ARE INCLUDED TO DESCRIBE MORE SPECIFIC 
FEATURES OF THE CTS AND WTS» CARDS REFERRING TO A 
LEASED LINE ARE USED FOR LINE SPEEDS OTHER THAN 2*00 
BPS. 



CONTINUE OR TERMINATE RUN 

THESE STATEMENTS ARE TO SPECIFY RUN CONTINUATION OR 
TERMINATION WHEN PRINT AND PUNCH FILES AREAS ARE EXCEEDED 
THE STATEMENTS ARE OF THE FORM; 

CONTINUE RUN WHEN P FILE EXCEEDED 
TERMINATE RUN WHEN P FILE EXCEEDED 

WHERE -P IS EITHER 
•PRINT' OR 
t PUNCH » 
SEE -EXECUTIVE CONTROL LANGUAGE 
ORGANIZATIONAL STATEMENTS 
THE ORUN STATEMENT 
PAGES SUB-FIELD 
SEE -EXECUTIVE CONTROL LANGUAGE 
ORGANIZATIONAL STATEMENTS 
THE ©RUN STATEMENT 
CARDS SUB-FIELD 

ANOTHER FORM OF THESE STATEMENTS ARE USED TO SPECIFY RUN 
CONTINUATION OR TERMINATION WHEN THE RUN ESTIMATED TIME 
HAS BEEN EXCEEDED t 

CONTINUE RUN WHEN TIME LIMIT EXCEEDED 
TERMINATE RUN WHEN TIME LIMIT EXCEEDED 

SEE -EXECUTIVE CONTROL LANGUAGE 
ORGANIZATIONAL STATEMENTS 
THE QRUN STATEMENT 

RUNNING TIME/DEADLINE FIELD 
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CORE SIZE 

THIS STATEMENT IS TO SPECIFY THE SIZE OF CORE STORAGE 
AVAILABLE, THE STATEMENT IS OF THE FORM; 

CORE SUE N K 

WHERE -N IS THE NUMBER OF WORDS (IN THOUSANDS) IN CORE 
STORAGE, THE OPTIONS ARE 
»65» 

»196» 

SEE -SUPERVISOR 

SCHEDULING 

FACILITIES INVENTORY 



DELETE LISTS 

THE FOLLOWING STATEMENTS ARE USED TO DELETE ENTIRE LISTS 
PREVIOUSLY CONSTRUCTED BY THE SYSTEM GENERATION ROUTINEt 
A LIST MAY BE DELETED AND RECONSTRUCTED WITH ONE SYSTEM 
GENERATION. THE STATEMENTS ARE OF THE FORM; 

DELETE ACCOUNTS 

DELETE PROCESSORS 

DELETE SYMBIONTS 

DELETE CHANNEL UNIT NAMES 

DELETE RE-ENTRANT ROUTINES 

DELETE REMOTE TERMINALS 

REMOVE PROCESSORS 



DEMAND FACILITY 

THIS STATEMENT INCLUDES OR DELETES THE DEMAND 
FACILITY OF THE EXECUTIVE, THE FORM ISS 

DEMAND FACILITY S 

WHERE -S IS EITHER: 

♦ INCLUDED ♦> OR 
' DELETED » 



DIVIDE DRUM 

THE DIVIDE STATEMENT IS TO DIVIDE FH«f32 AND FH880 DRUM INTO 
CONTIGUOUS AREAS AND SIMULATED FASTRAND. ALL REMAINING 
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drum is used as simulated fastrand, the statement is of 

the form; 

divide c u n 

where -c is the channel number* 
hi is the unit number, 

-n is the number of locations to be allocated as 
contiguous drum, 

SEE -SUPERVISOR 

SCHEDULING 

FACILITIES INVENTORY 
SEE -FILE CONTROL SYSTEM 
FILE ORGANIZATION 

MASS STORAGE ALLOCATION 
GENERAL 



LOG MEDIUM 

THIS STATEMENT IS TO SPECIFY THE LOG MEDIUM* THE STATEMENT 
IS OF THE FORM: 

LOG MEDIUM TYPE 

WHERE -TYPE IS THE EQUIPMENT TYPE, 

MAXIMUM DELAY TIME 

THIS STATEMENT SETS THE MAXIMUM TIME AN EXTERNAL FUNCTION 
CAN BE OUTSTANDING FOR THE ARBITRARY DEVICE HANDLER. THE 
STATEMENT IS OF THE FORM; 

MAXIMUM DELAY TIME T SECONDS 

WHERE -T IS THE TIME IN SECONDS, 



MAXIMUM FILE SIZE 

THIS STATEMENT IS USED TO SET THE SYSTEM MAXIMUM FILE SIZE 
TO BE USED WHEN A MAXIMUM FILE SIZE HAS NOT BEEN SPECIFIED 
ON AN ASSIGN STATEMENT, THE STATEMENT IS OF THE FORM! 

MAXIMUM FILE SIZE N 

WHERE -N IS THE NUMBER OF TRACKS 
SEE -EXECUTIVE CONTROL LANGUAGE 

INPUT/OUTPUT SPECIFICATION STATEMENTS 
THE OASG STATEMENT 

THE FASTRAND QASG STATEMENT 
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MAXIMUM NUMBER OF LOG ENTRIES 

THIS STATEMENT IS TO SPECIFY THE MAXIMUM NUMBER OF LOG 
ENTRIES ANY ONE RUN MAY MAKE, THIS STATEMENT IS OF THE 
FORM! 

LOG MAXIMUM N 

WHERE -N IS THE MAXIMUM NUMBERt 
SEE -EXECUTIVE REQUEST FUNCTIONS 
THE SYSTEM LOG 



MINIMUM DBANK ADDRESS 

THIS STATEMENT SETS THE MINIMUM DBANK ADDRESS FOR 
EACH PROGRAM COLLECTED. ITS EFFECT IS TO RESERVE 
IBANK ADDRESS SPACE FOR LINKING RE-ENTRANT 
PROCESSORS. THE FORM IS? 

MINIMUM DBANK ADDRESS A 

WHERE A IS THE OCTAL OR DECIMAL ADDRESS, 



MAXIMUM NUMBER OF OPENED RUNS 

THIS STATEMENT IS USED TO SPECIFY THE MAXIMUM NUMBER OF 
RUNS THAT MAY BE OPENED AT ANY ONE TIME, THE STATEMENT 
IS OF THE FORM: 

MAXIMUM OPENED RUNS N 

WHERE -N IS THE NUMBER OF RUNS, 
SEE -FILE CONTROL SYSTEM 
FILE ORGANIZATION 

MASS STORAGE ALLOCATION 

ROLLOUT OF FILES TO MAGNETIC TAPE 



MOVE PROCESSORS 

THIS STATEMENT IS USED TO MOVE PROCESSORS TO SLOWER SPEED 
DEVICES (DRUM TO FASTRAND). THE STATEMENT IS OF THE FORM! 

MOVE P 

WHERE -P IS THE PROCESSOR NAME, 

NOTE -ONE MOVE STATEMENT IS NECESSARY FOR EACH PRO- 
CESSOR DESIRED MOVED. 
NOTE -SEE REMOVE PROCESSORS, 
SEE -HARDWARE CONFIGURATIONS 
SEE -SUPERVISOR 
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SCHEDULING 

FACILITIES INVENTORY 
SEE -FILE CONTROL SYSTEM 
FILE ORGANIZATION 

MASS STORAGE ALLOCATION 
GENERAL 



NAME AND C/U ASSOCIATION 

THIS STATEMENT IS TO IDENTIFY CHANNELS ANO SPECIFIC UNITS 
WITH SYMBOLIC NAMES, THESE NAMES ARE TO BE USED IN THE 
♦TYPE* FIELD TO OBTAIN AN ASSIGNMENT, THIS STATEMENT IS OF 
THE FORM: 

NAME N IS C U 

WHERE -N IS A ONE TO SIX CHARACTER NAMEt 
•C IS THE CHANNEL NUMBER. 
-U IS THE UNIT NUMBER, 
-IF A NAME IS TO BE ASSOCIATED WITH A CHANNEL 

THE U FIELD IS NOT NECESSARY. 
-ONE STATEMENT IS NECESSARY FOR EACH ASSOCIATION 

DESIRED, 
-SEE DELETE CHANNEL UNIT NAMES, 
-EXECUTIVE CONTROL LANGUAGE 

INPUT/OUTPUT SPECIFICATION STATEMENTS 
THE OASG STATEMENT 

THE ARBITRARY DEVICE OASG STATEMENT 



NOTE 

NOTE 

NOTE 
SEE 



NOISE CONSTANT 

THIS STATEMENT IS USED TO SET THE STANDARD TAPE NOISE 
CONSTANT, THE STATEMENT IS OF THE FORM| 

NOISE CONSTANT N 

WHERE -N IS THE NOISE CONSTANT VALUE, 



PROBE 

THIS STATEMENT IS USED TO SPECIFY THE INPUT SYMBIONT r OR 
SYMBIONT CLASSf WHICH IS TO BE PLACED IN THE PROBE MODE, 
THE STATEMENT IS OF THE FORM; 

PROBE S 

WHERE *S IS THE SYMBIONT NAME, OR SYMBIONT CLASSf 
OF THE CORRESPONDING UNIT TO BE PROBED, 

SEE -SYMBIONTS 

ON-SITE DEVICE HANDLERS 
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INPUT OPERATION 
SEE -SYMBIONTS 

SYSTEM GENERATION PARAMETERS 
PROBE 



PROCESSOR DESCRIPTION 

THIS STATEMENT DEFINES THE TYPE AND CHARACTERISTICS 
OF THE CENTRAL PROCESSING UNIT, THE FORM IS; 

PROCESSOR P CHANNELS C 

WHERE -P IS »XX08» OR niQSAU AND 

-C IS THE NUMBER OF CHANNELS PRESENT. 



RE-ENTRANT ROUTINES 

THIS STATEMENT IS TO IDENTIFY RE-ENTRANT ROUTINES. 
STATEMENT IS OF THE FORM: 

REENTRANT ROUTINE R 

WHERE -R IS ROUTINE NAME. 
NOTE -SEE DELETE RE-ENTRANT ROUTINES. 
SEE -BASIC OPERATIONAL DESCRIPTIONS 
DEMAND PROCESSING 

CONVERSATIONAL COMPONENTS 
RE-ENTRANT CONTROL 



THE 



REAL TIME FACILITY 

THIS STATEMENT INCLUDES OR DELETES THE REAL TIME 
CAPABILITY OF THE EXECUTIVE, THE FORM IS: 

REAL TIME S 

WHERE -S IS ♦ INCLUDED* OR ^DELETED*. 



REMOTE TERMINALS 

THIS STATEMENT IS USED TO IDENTIFY THE EQUIPMENT AT THE 
REMOTE TERMINALS. THE STATEMENT IS OF THE FORM? 



REMOTE TERMINAL 



I C R P T Q 



WHERE -I IS A SIX CHARACTER FIELD WHICH 
IDENTIFIES THE REMOTE LOCATION. 
•C IS THE REMOTE CONFIGURATION AND MAY BE ONE OF 
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NOTE 
NOTE 

NOTE 
SEE 



SEE 



SEE 



THE FOLLOWING, 
• 100*UIt UQ04 IX) 
'lQOtllX' (100*+ III) 

*KSR35' (MODEL 35 TELETYPE* MACHINE 
OR EQUIVALENT) 
?ASR35» (AUTOMATIC SEND RECEIVE MODEL 35) 
-R IS THE NAME OF A SYMBIONT (FOR RUN INPUT) OR 
THE NAME OF A FILE (TO AUTOMATICALLY START 
A PREDEFINED RUN) FOR THE INPUT STANDBY IDLE 
STATE CONDITION, IF R IS A NAME OF A FILE* 
THIS FIELD HAS SUBFIELDS AS FOLLOWS? 
Q,FrKl,K2fE*V 

WHERE -Q IS THE QUALIFIER (OPTIONAL). 

-F IS THE FILE NAME PORTION OF THE 

EXTERNAL NAME. 
-Kl IS THE READ KEY (OPTIONAL). 
-K2 IS THE WRITE KEY (OPTIONAL). 
-E IS THE NAME OF THE ELEMENT WITHIN 

THE FILE IF MORE THAN ONE. 
-V IS THE ELEMENT VERSION (APPLIES 

ONLY IF E IS SPECIFIED). 

-P IS A ONE TO SIX CHARACTER PRINT SITE-ID. 
-T IS THE PROGRAM TYPE (IF NOT OTHERWISE 

SPECIFIED) OF ALL RUNS ENTERED AT THIS 

TERMINAL. T IS EITHER 

•BATCH* OR 

t DEMAND ♦, 
-Q IS A ONE TO SIX CHARACTER PUNCH SlTE-ID. 
-THE Q FIELD MAY BE OMITTED. 
-ONE STATEMENT IS NECESSARY FOR EACH INPUT OUTPUT 

ASSOCIATION DESIRED. 
-SEE DELETE REMOTE TERMINALS, 
-EXECUTIVE CONTROL LANGUAGE 

ORGANIZATIONAL STATEMENTS 
THE QRUN STATEMENT 
PRIORITY SUB-FIELD 
-EXECUTIVE CONTROL LANGUAGE 

INPUT/OUTPUT SPECIFICATION STATEMENTS 
THE OASG STATEMENT 

THE ARBITRARY DEVICE OASG STATEMENT 
-SYMBIONTS 

SYSTEM GENERATION PARAMETERS 

DEVICE ASSOCIATION 



RESERVE MASS STORAGE 

THE PURPOSE OF THIS STATEMENT IS TO RESERVE A MASS STORAGE 
AREA AS A NAMED PERMANENT FILE. THE STATEMENT IS OF THE 
FORMJ 

RESERVE F C U A D G 
♦TRADEMARK OF TELETYPE CORPORTION 
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WHERE -F IS THE FILE NAME BY WHICH THE FILE IS CATA- 
LOGUED AND RETRIEVED* THE FILE NAME FIELD 
HAS THE FORMAT; 
Q,F>KX*K2 
WHERE -Q IS THE QUALIFIER (OPTIONAL). 

-F IS THE FILE NAME PORTION OF THE 

EXTERNAL NAME. 
-Kl IS THE READ KEY (OPTIONAL) t 
•K2 IS THE WRITE KEY (OPTIONAL). 
NOTE -THE F-CYCLE SUBFIELD OF THE FILE 

NAME AS DISCUSSED ELSEWHERE IN THIS 
DOCUMENT IS ALWAYS TAKEN AS ZERO 
FOR THE RESERVE STATEMENT. 

-C IS THE CHANNEL NUMBER. 

-U IS THE UNIT NUMBER. 

-A IS THE STARTING ADDRESS 

-D IS TO INDICATE WHETHER POSITIONS OR TRACKS 

ARE TO BE ASSIGNED. THE D FIELD MAY CONTAIN 

^POSITIONS' OR 

f TRACKS*, 
-G IS THE NUMBER OF GRANULES TO ASSIGN. THE 

STARTING ADDRESS IS THE LOGICAL SECTOR AODRESS 

TO N FOR EACh UNIT AND MUST BE THE START OF 

A TRACK IF D CONTAINS 'TRACKS* OR POSITION IF 

D CONTAINS tPOSITIONS*. 
SEE -EXECUTIVE CONTROL LANGUAGE 

INPUT/OUTPUT SPECIFICATION STATEMENTS 
THE SJASG STATEMENT 

THE FASTRAND OASG STATEMENT 



RETAIN CYCLES AND F-CYCLES 

THIS STATEMENT IS TO SPECIFY THE NUMBER OF CYCLES TO RETAIN 
WHEN A NUMBER HAS NOT BEEN SPECIFIED. THE STATEMENT IS OF 
THE FORM: 

RETAIN N C 

WHERE -N IS THE NUMBER OF CYCLES. 
-C IS EITHER 
•CYCLES* OR 
♦FCYCLES* 



ROLLOUT CONTROL POINTS 

THIS STATEMENT IS USED TO SPECIFY THE FASTRAND AVAILABILITY 
POINTS AT WHICH ROLL OUT OF FILES IS AUTOMATICALLY STARTED 
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AND STOPPED? 

ROLLOUT POINTS N M 

WHERE -N IS THE NUMBER OF TRACKS AVAILABLE WHEN ROLLOUT 
STARTS. 
-M IS THE NUMBER OF TRACKS AVAILABLE WHEN ROLLOUT 
IS STOPPED^ 
SEE -FILE CONTROL SYSTEM 
FILE ORGANIZATION 

MASS STORAGE ALLOCATION 

ROLLOUT OF FILES TO MAGNETIC TAPE 
SEE -EXECUTIVE SYSTEM DESIGN CRITERIA 
PROGRAM FILES 

f CYCLE* PARAMETER 
SEE -EXECUTIVE CONTROL LANGUAGE 

INPUT/OUTPUT SPECIFICATION STATEMENTS 
THE QASG STATEMENT 

NOTATION FOR FILE NAMES 
SEE -EXECUTIVE CONTROL LANGUAGE 
PROCESSOR CALL STATEMENTS 
STATEMENT FORMAT 



CTMC 

THIS STATEMENT IS TO DEFINE THE UNITS ON THE CTMC* THE 
STATEMENT IS OF THE FORM: 



CTMC 



G C T S B N L 



1*0 D 



WHERE -G IS THE LT GROUP IDENTITY, 
-C IS THE CHANNEL NUMBER. 
-T IS THE UNIT TYPE AND MAY CONTAIN: 

t STANDARD' 

•NASA' 

♦GSA3EI* 
-S IS THE UNIT SPEED AND MAY CONTAIN? 

•LOW' 

• MEDIUM • 

•SYNC* 

•PARALLEL' 
-B IS THE LINE SPEED IN BITS PER SECOND. 
-N IS THE NUMBER OF BITS PER CHARACTER, 
-L IS THE LINE TYPE AND MAY CONTAIN: 

♦COMMONCARRIER* 

'LEASED' 

'TELEGRAPH' 
-M IS THE IDLE STATE FoR AN INPUT UNIT. 

'OFF' SPECIFIES NO IDLE STATE MONITOR. 
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SEE 



♦STANDBYt CALL FOR AUTOMATIC STARTING 

OF A RUN DEFINED IN THE REMOTE STATEMENT. 
-I IS THE INPUT UNIT INDICATOR NUMBER. 
-0 IS THE OUTPUT UNIT INDICATOR NUMBER. 
•0 IS THE DIAL UNIT INDICATOR NUMBER 

WHEN PRESENT. 
•INPUT/OUTPUT DEVICE HANDLERS 

COMMUNICATIONS MULTIPLEXOR HANDLER 
ASSIGNING LT DEVICES 



SHARING PERCENTAGES 

THESE STATEMENTS ARE USED TO SPECIFY HOW CPU TIME IS TO BE 
SHARED AMONG THE FOUR TYPES OF PROGRAMS. THE STATEMENTS 
ARE OF THE FORM: 

DEMAND MINIMUM PERCENTAGE N 
DEMAND MAXIMUM PERCENTAGE N 

WHERE -N IS THE PERCENTAGE. 
SEE -SUPERVISOR 

SCHEDULING 

THE DYNAMIC ALLOCATOR 

SHARING BETWEEN PROGRAM TYPES 



STANDARD DEADLINE SPECIFICATION 

THIS STATEMENT IS TO SPECIFY THE ASSUMED DEADLINE SPECIFI- 
CATION (THE DEADLINE SPECIFICATION USED IN THE ABSENCE OF 
A DEADLINE SPECIFICATION ON AN ACCOUNT STATEMENT). THIS 
STATEMENT IS OF THE FORM: 

STANDARD DEADLINES A 

WHERE -A IS EITHER 

•ALLOWED* OR 
♦NOT ALLOWED' 
SEE -EXECUTIVE CONTROL LANGUAGE 
ORGANIZATIONAL STATEMENTS 
THE ORUN STATEMENT 
PRIORITY SUB-FIELD 



STANDARD DENSITY 

THIS STATEMENT IS USED TO RESET THE STANDARD TAPE DENSITY. 
THIS IS THE DENSITY TO BE USED IF NOT SPECIFIED ON THE ffiASG 
STATEMENT OR SET MODE I/O FUNCTION, THIS STATEMENT IS OF 
THE FORM: 

STANDARD DENSITY N 

WHERE -N IS THE NUMBER OF FRAMES PER INCH. 
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STANDARD PAGE AND CARD LIMIT 

THESE STATEMENTS SET THE ASSUMED PAGE AND CARD LIMITS (THE 
LIMITS USED WHEN NONE HAVE BEEN SPECIFIED ON THE RUN CARD). 
THESE STATEMENTS ARE OF THE FORM! 

STANDARD PAGE LIMIT N 
STANDARD CARD LIMIT M 

WHERE -N IS THE MAXIMUM NUMBER OF PAGES. 
-M IS THE MAXIMUM NUMBER OF CARDS. 
SEE -EXECUTIVE CONTROL LANGUAGE 
ORGANIZATIONAL STATEMENTS 
THE ttRUN STATEMENT 
PAGES SUB-FIELD 
SEE -SYMBIONTS 

SYSTEM GENERATION PARAMETERS 
MASS STORAGE REQUIREMENTS 



STANDARD RUN TIME 

THE RUN TIME STATEMENT IS USED TO SET THE ASSUMED RUN 
ESTIMATED TIME (THE ESTIMATED TIME USED WHEN NONE HAS BEEN 
SPECIFIED ON THE QRUN CARD). THIS STATEMENT IS OF THE 
FORM 5 

STANDARD RUN TIME T MINUTES 

WHERE -T IS THE TIME IN MINUTES. 
SEE -EXECUTIVE CONTROL LANGUAGE 
ORGANIZATIONAL STATEMENTS 
THE m\JH STATEMENT 

THE RUN-OPTIONS SUB-FIELO 



STARTING UNIT NUMBER 

THIS STATEMENT IS TO SPECIFY THE STARTING UNIT NUMBER ON 
A GIVEN CHANNEL WHEN THE STARTING UNIT NUMBER IS OTHER 
THAN ZERO. THE STATEMENT HAS THE FORM; 

STARTING UNIT NUMBER ON CHANNEL C U 

WHERE -C IS THE CHANNEL NUMBER. 

-U IS THE STARTING UNIT NUMBER, 
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SYSTEM RESIDENCE 

THIS STATEMENT SPECIFIES THE CHOICE OF RESIDENCE FOR THE 
UQ8 EXECUTIVE SYSTEM, THE STATEMENT IS OF THE FORM; 

SYSTEM RESIDENCE C 

WHERE -C IS THE CHANNEL NUMBER, 
SEE -SUPERVISOR 

SCHEDULING 

FACILITIES INVENTORY 
SEE -FILE CONTROL SYSTEM 
FILE ORGANIZATION 

MASS STORAGE ALLOCATION 
GENERAL 



TIME ALLOCATION 

THESE STATEMENTS DESCRIBE THE TIME VALUES USED IN THE 
CALCULATION OF THE QUANTUMS OF TIME GIVEN TO BATCH 
AND DEMAND PROGRAMS, 

BATCH ALLOCATION A 
DEMAND ALLOCATION B 
BATCH PRIORITY FACTOR C 
DEMAND PRIORITY FACTOR D 

TIMES A AND B ARE GIVEN IN MILLISECONDS, IT IS 
THE AMOUNT OF TIME GIVEN TO A PROGRAM AT THE 
HIGHEST PRIORITY LEVEL, 

C AND D ARE MULTIPLIERS OF THE RUN PRIORITY WHICH 
CONTROL THE EFFECT OF PRIORITY UPON TIME ALLOCATION, 
THE PRIORITY LETTERS YIELD THE VALUES; 26-A*25~Bf • . , 
W, THE EXPRESSION USED TO FIND THE QUANTUM CQ> IS| 

q c A * (1 ♦ P/F) * T 
WHERE »P» IS PRIORITY* »F' THE PRIORITY FACTOR* AND 
»Tt THE LEVEL FACTOR. 



18.1.4, INITIAL SYSTEM 

THE FOLLOWING STATEMENTS ARE USED TO GENERATE THE INITIAL 
SYSTEM. 

AVERAGE SIZE OF COBOL PROGRAMS 500 
AVERAGE SIZE OF FORTRAN PROGRAMS 500 
CONTINUE RUN WHEN PRINT FILE EXCEEDED 
CONTINUE RUN WHEN PUNCH FILE EXCEEDED 
CONTINUE RUN WHEN TIME LIMIT EXCEEDED 
CORE SIZE 65 K 
DEMAND MAXIMUM PERCENTAGE 70 
DEMAND MINIMUM PERCENTAGE 20 
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LOG MAXIMUM 10 

MAXIMUM DELAY TIME 300 SECONDS 

MAXIMUM FILE SIZE 

MAXIMUM OPENED KUNS 

NOISE CONSTANT 18 

RETAIN 5 CYCLES 

RETAIN 5 FCYCLES 

STANDARD CARD LIMIT 

STANDARD DEADLINES ALLOWED 

STANDARD DENSITY 800 

STANDARD PAGE LIMIT 100 

STANDARD RUN TIME 6 MINUTES 



300 
1000 

5 



500 



18.2, SYSTEM LOADING 



AS A PART OF THE ORDERED RUN CONSTRUCTED BY THE SYSTEMS 
GENERATION ROUTINE* AN OUTPUT TAPE IS PRODUCED WHICH CONTAINS THE 
1108 EXECUTIVE SYSTEM AND THE SYSTEMS LIBRARY. THIS TAPE IS 
INITIALLY LOADED BY THE MANUAL HARDWARE BOOTSTRAP METHOD. THE 
BOOTSTRAP CAN BE PERFORMED ON THE VIIIO VIC OR IVC TAPE CHANNELS. 
FOUR 'INITIAL LOAD» TOGGLE SWITCHES ON THE CPU MAINTENANCE PANEL 
MUST BE SET TO DETERMINE THE INPUT CHANNEL. 

THE BOOTSTRAP BLOCK IS LOADED AT THE FIRST LOCATION IN THE 
MEMORY MODULE SELECTED BY THE MEMORY SELECT REGISTER. 

IMMEDIATELY AFTER THE BOOTSTRAP ROUTINE RECEIVES CONTROL THE 
AREAS AT 2000 OCTAL AND ABOVE WHERE THE EXEC IS TO BE STORED IN 
CORE IS COPIED TO MASS STORAGE, IF A PREVIOUS EXEC WAS STILL IN 
CORE, EXCEPT FOR THE FIRST 2000 OCTAL WORDS. ITS CONTENTS ARE 
SAVED FOR INFORMATION PURPOSES, 

IF JUMP KEY TWO (2) IS SET A SERIES OF SELECTED CORE AREAS MAY 
BE SAVED ON MASS STORAGE. THE PARAMETERS ARE ENTERED THROUGH THE 
PROGRAM ADDRESS COUNTER <P>. 

AFTER THE REQUESTED AREAS ARE SAVED » THE ROUTINE IN CORE READS 
THE TAPE TO BRING IN EACH BLOCK OF THE SYSTEM AND COPY EACH TO THE 
PROPER DRUM LOCATIONS. THIS COPY OF THE EXECUTIVE SYSTEM IS 
LOCATED AS SPECIFIED AT SYSTEM GENERATION TIME. A FIXED AREA ON 
THIS DRUM BEGINNING AT ADDRESS ZERO IS RESERVED FOR EXECUTIVE 
SYSTEM USAGE ONLY. THIS FIXED AREA IS DETERMINED AT SYSTEM 
GENERATION TIME* DEPENDING ON THE CONFIGURATION* I.E. NUMBER OF 
EQUIPMENT HANDLERS REQUIRED AND NUMBER OF PROCESSORS TO BE LOCATED 
ON DRUM. 



THE USER HAS THE OPTION OF PLACING ANY OF THE PROCESSORS ON A 
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SLOWER MASS STORAGE DEVICE IF IT EXISTS, AN INITIALIZATION 
ROUTINE FINALLY PLACES A COPY OF THE RESIDENT PORTION OF THE 
EXECUTIVE SYSTEM IN CORE* INITIALIZES AND/OR RE-INSTATES FILE 
DIRECTORIES AND GIVES THE SYSTEM CONTROL, 

18.2. 1, INITIAL LOAD CONSOLE COMMUNICATIONS 

DURING INITIAL LOAD THERE EXISTS A MEANS OF TEMPORARILY 
MODIFYING THE SITE TABLE ASSIGNMENTS. IF INITIAL LOAD IS MADE VIA 
A TAPE CHANNEL AND JUMP KEY 5 IS SET THE FOLLOWING TYPE-OUT WILL 
APPEAR : 



D*P MOD 

THE CONSOLE WILL BE PLACED IN THE INPUT MODE TO ACCEPT DRUM AND/OR 
PRINTER CHANNEL MODIFICATIONS, THE DRUM CHANNEL IS THE CHANNEL 
USED TO OPERATE AND STORE THE EXEC. THE PRINTER CHANNEL IS USED BY 
THE PANIC DUMP ROUTINES TO PRINT DATA. IF A PRINTER CHANNEL IS 
NOT SPECIFIED THE DUMP WILL BE STORED IN A STORAGE AREA, THESE 
CHANNELS MAY BE TEMPORARILY MODIFIED VIA THE FOLLOWING TYPE-INS: 

DCC. 
PCC, 
DCC PCC, OR PCC DCC, 

CC - DESIGNATES THE CHANNEL NUMBER (IN DECIMAL) 
, - DESIGNATES THE END OF MESSAGE, 

IF AT ANY TIME A TYPE-IN ERROR OCCURS PRIoR TO TYPING THE t f t 
THE ENTIRE MESSAGE MAY BE IGNORED BY TYPING THE LETTER »X« 

IF INITIAL LOAD IS MADE VIA A DRUM CHANNEL AND JUMP KEY 5 IS 
SET* THE FOLLOWING TYPE*OUT WILL OCCUR: 



P*T MOD 

THE CONSOLE WILL BE PLACED IN THE INPUT MODE TO ACCEPT TEMPORARY 
MODIFICATIONS TO THE PRINTER AND/OR TAPE BOOTSTRAP CHANNEL, TINE 
ROUTINE ACCEPTS DATA UNTIL A PERIOD IS ENCOUNTERED, THE ITEMS 
MUST BE SEPARATED BY A SPACE BUT THEY MAY APPEAR IN ANY ORDER AND 
ANY COMBINATION OF ONE OR ALL, THE TYPE-IN HAS THE FOLLOWING 
FORMAT; 
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TCC, 
PCC f 
TCC PCC. 



CC • DESIGNATES THE CHANNEL NUMBER (IN DECIMAL). 



AS IN THE TAPE BOOTSTRAP CASEf IF A TYPE-IN ERROR OCCURS BEFORE 
THE PERIOD IS TYPED THE MESSAGE MAY BE CANCELLED BY TYPING IN AN 

ALSO ASSOCIATED WITH BOTH THE TAPE AND DRUM INITIAL LOAD 
ROUTINES ARE CERTAIN ERROR MESSAGES THAT MAY BE TYPED OUT DURING 
INITIAL LOAD, THESE ERROR MESSAGES MAY BE DIVIDED INTO TWO 
SEPARATE GROUPS. THE FIRST IS THE I/O GROUP, THIS GROUP CONSISTS 
OF ERROR MESSAGES THAT MAY BE TYPED OUT UPON THE OCCURRENCE OF AN 
ERROR CONDITION THAT ARISES IN CONJUNCTION WITH AN I/O OPERATION, 
IF THIS ERROR WAS IN THE FORM OF AN EXTERNAL INTERRUPT THE 
APPROPRIATE STATUS CODE WILL BE INSERTED INTO THE MESSAGE. THUS 
THERE EXISTS TWO FORMS OF AN I/O ERROR MESSAGE, THE FORMAT AND 
EXPLANATION OF THESE TWO TYPES IS AS FOLLOWS; 



AND 



CC 
S 

D 



ERR ; CH CC SSSSSS DDDDDD AAAAAA 

ERR ; CH CC DDDDDD AAAAAA 

CHANNEL NUMBER (DECIMAL) FROM WHICH THE ERROR AROSE 

STATUS CODE 

DIAGNOSTIC MESSAGE EXPLAINING TYPE OF INTERRUPT. 

THIS MAY BE ANY OF THE FOLLOWING; 

ISIIN - ISI INPUT MONITOR 

ISIOUT • ISI OUTPUT MONITOR 

ISIFNC - ISI FUNCTION MONITOR 

ESIIN - ESI INPUT MONITOR 

ESIOUT - ESI OUTPUT MONITOR 

ESICWP - ESI CONTROL WORD PARITY 

ISICWP - ISI CONTROL WORD PARITY 

DATAP - ESI OR ISI DATA PARITY 

ESIEI <- ESI EXTERNAL INTERRUPT 

ISIEI - ISI EXTERNAL INTERRUPT 
A - ADDRESS OF THE MAIN CODE THAT WAS INTERRUPTED. 



THE OTHER GROUP OF ERROR MESSAGES MAY BE CALLED COMPUTER 
MALFUNCTION AND MISCELLANEOUS ERRORS, THIS GROUP TAKES INTO 
ACCOUNT ALL THE INTERRUPTS THAT ARE NOT ASSOCIATED WITH I/O. THE 
FORM AND EXPLANATION OF THIS TYPE OF MESSAGE IS AS FOLLOWS; 



ERR J DDDDDD AAAAAA 
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D m DIAGNOSTIC 
THIS MAY BE 
POWLOS 
MEM1P 
MEM2P 
MEM3P 
MEM**P 
ICRP 
ILINS 
EXRET 
GRDMOD 
TSTSET 
FPUNDF 
FPOVF 
DIVFLT 

A - ADDRESS OF 



MESSAGE EXPLAINING TYPE OF INTERRUPT* 
ANY OF THE FOLLOWING: 

- POWER LOSS 

- MEMORY 1 INSTRUCTION PARITY 

- MEMORY 2 INSTRUCTION PARITY 

- MEMORY 3 INSTRUCTION PARITY 

- MEMORY <♦ INSTRUCTION PARITY 
- ICR PARITY 

- ILLEGAL INSTRUCTION 

- EXECUTIVE RETURN 

- GUARD MODE 

- TEST AND SET 

- FLOATING POINT UNDERFLOW 
• FLOATING POINT OVERFLOW 
« DIVIDE FAULT. 

THE MAIN CODE THAT WAS INTERRUPTED 



18,3. SYSTEM GENERATION 



THE SYSTEM GENERATION ROUTINE MAY BE USED TO AID IN THE 
GENERATION AND REGENERATION OF ANY SYSTEM (OR RUN DECK). THIS 
SECTION GIVES A DETAILED DESCRIPTION OF HOW THE SYSTEM GENERATION 
ROUTINE CAN BE APPLIED TO ANY SYSTEM OR RUN. 

18.3.1. INTRODUCTION 

THE OBJECT OF THE SYSTEM GENERATION ROUTINE IS TO SUPPLY THE 
SYSTEMS PROGRAMMER WITH A MEANS TO CONTROL THE CONTENTS OF ALL 
SYMBOLIC ELEMENTS OF A SYSTEM. THE PURPOSE BEHIND THIS IS TO 
ALLOW THE SYSTEMS PROGRAMMER TO UPDATE ALL SYMBOLIC ELEMENTS IN 
THE FIELD WITH THE SAME CORRECTION DECK. AT THE SAME TIME* THE 
SYSTEM USER IS GIVEN A CONVENIENT AND SIMPLE MEANS TO ALTER THE 
RELOCATABLE ELEMENTS OF THE SYSTEM AND GENERATE AN OPERABLE SYSTEM 
TO MEET THE REQUIREMENTS OF HIS CHANGING NEEDS AND HARDWARE 
CONFIGURATION. 

THE SYSTEMS PROGRAMMER MUST PROVIDE THE SGR WITH A SKELETON 
RUN DECK WHICH CONTAINS A DESCRIPTION OF THE SYSTEM, ALL ALLOWABLE 
SYSTEM MODIFICATIONS , AND THE CORRECTIONS NECESSARY TO ACCOMPLISH 
THESE MODIFICATIONS. THE USER THEN* NEED ONLY SPECIFY, WITH 
SIMPLE STATEMENTS (SYSTEM GENERATION STATEMENTS* SSStS) , THOSE 
MODIFICATIONS HE DESIRES AND THE SGR WILL CONSTRUCT AND EXECUTE A 
RUN TO INCLUDE THE DESIRED MODIFICATIONS AND GENERATE AN OPERABLE 
SYSTEM. 

THE SYSTEMS PROGRAMMER AND THE USER MAY ALSO ENTER CORRECTIONS 
TO THE SYSTEM'S ELEMENTS THROUGH THE SGR AND THESE CORRECTIONS 
WILL BE INCLUDED IN THE RUN. CORRECTIONS TO AN ELEMENT ARE OF TWO 
KINDS - SYSTEMS PROGRAMMER CORRECTIONS, WHICH ARE ENTERED IN THE 
SYMBOLIC ELEMENTS, AND USER CORRECTIONS* WHICH ONLY ENTER SYMBOLIC 
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ELEMENTS WHEN AUTHORIZED BY THE SYSTEMS PROGRAMMER, THUS* THE 
SYSTEMS PROGRAMMER CAN PREVENT THE USER FROM ALTERING THE SYSTEM'S 
SYMBOLIC ELEMENTS AND YET ALLOW HIM TO ALTER THE SYSTEM'S 
RELOCATABLE ELEMENTS. THE SGR WILL ALSO REPRODUCE THE USER'S 
CORRECTION DECK WITH CORRECTED LINE NUMBERS WHICH HAVE RESULTED 
FROM SYSTEMS PROGRAMMER CORRECTIONS AND THE CORRECTIONS GENERATED 
FROM SGS'S, 

18,3,2, CALLING SEQUENCE FOR THE SGR 

A DESCRIPTION OF EACH OF THE DATA FILES AND OPTIONS WILL 
FOLLOW, 

QXQTrOPTIONS SGR 

SKELETON ELEMENT NAME 
QEOF 



QEOF 



QEOF 



QEOF 



SYSTEM GENERATION STATEMENTS 



USER'S CORRECTIONS 



SYSTEMS PROGRAMMER CORRECTIONS 



SKELETON CORRECTIONS 



QEND 

THE SKELETON ELEMENT NAME IS OF THE FORM DESCRIBED IN THE 
SECTION ENTITLED 'NOTATION FOR PROGRAM FILE ELEMENTS', THE CARD 
FILE INDICATED AS SKELETON CORRECTIONS WILL APPLY TO THIS ELEMENT. 
FOR FURTHER DETAILS SEE THE SECTION OF THIS CHAPTER ENTITLED 
♦SKELETON CORRECTIONS'. 

18.3,3, SYSTEM GENERATION STATEMENTS 

SYSTEM GENERATION STATEMENTS <SGS'S> ARE COMPRISED OF ANY 
NUMBER OF FIELDS WHICH MAY BE COMPRISED OF ANY NUMBER OF 
SUB-FIELDS, A SUB-FIELD IS A STRING OF 18 OR FEWER CHARACfERS NOT 
CONTAINING A SPACE* COMMA* RIGHT BRACKET* LEFT BRACKET* RIGHT 
PARENTHESIS, LEFT PARENTHESIS* PLUS SIGN* MINUS SIGN* OR EQUAL 
SIGN, SUB-FIELDS ARE SEPARATED BY A COMMA OR A COMMA FOLLOWED BY 
ONE OR MORE BLANKS. FIELDS ARE SEPARATED BY ONE OR MORE BLANKS, 
THE FIRST FIELD MUST HAVE ONLY ONE SUB-FIELD) THIS FIELD IS 
CALLED THE SGS LABEL, SGS'S HAVE THE FOLLOWING FORM, 

LABEL Sn,S12',*,'SXK S2l*S22* . . . ,S2L ,,, SNJU SN2* ,,, *SNM 
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A STATEMENT MAY BE CONTINUED ON THE FOLLOWING CARD BY PLACING 
A SEMI-COLON FOLLOWING THE LAST FIELD CODED ON THE LINE* NOTE 
THAT THE LABEL NEED NOT START IN COLUMN 1» 

18. 3, *. CORRECTIONS 

THE SGS CARD FILE MAY BE FOLLOWED BY A FILE OF USER 
CORRECTIONS (TEMPORARY CORRECTIONS) AND A FILE OF SYSTEMS 
PROGRAMMER CORRECTIONS(PERMANENT CORRECTIONS). THE CORRECTIONS 
ARE OF THE FORM DESCRIBED In THE SECTION ENTITLED 'FORMAT OF 
CORRECTION LINESt. ALL CORRECTIONS TO AN ELEMENT MUST BE GROUPED* 
ORDERED * AND PRECEDED BY A CARD WITH AN ASTERISK IN COLUMN 1 
FOLLOWED BY THE NAME OF THE ELEMENT TO WHICH THE CORRECTIONS 
APPLY. WHEN CORRECTIONS ARE ENCOUNTERED A SGS IS GENERATED 
INTERNALLY* WITH A LABEL OF tP» (PERMANENT) OR »T« (TEMPORARY) AND 
WITH THE SECOND FIELD HAVING TWO SUB-FIELDS CONSISTING OF THE NAME 
AND VERSION RESPECTIVELY. THIS SGS IS THEN ADDED TO THE LIST OF 
SGStS, THIS IS FOR USE WITH THE SKELETON DIRECTIVE CARDS 
DESCRIBED SUBSEQUENTLY. 

18.3.5. SKELETON 

THE SGR WILL PRODUCE THE RUN DECK FROM A SKELETON (FURNISHED 
BY THE SYSTEMS PROGRAMMER WITH THE SYSTEM'S SYMBOLIC ELEMENTS) BY 
REFERENCING THE SGS'S FOR INFORMATION. THE SKELETON IS AN ELEMENT 
OF CARDS TO BE EDITED AND INSERTED IN THE RUN DECK* AND CARDS TO 
DIRECT THE SGR. THE SKELETON IS PROCESSED SEQUENTIALLY AND THE 
CARDS ARE INTERPRETED* EDITED AND ADDED TO THE RUN DECK AS THEY 
ARE ENCOUNTERED. PERMANENT AND TEMPORARY CORRECTIONS ARE MERGED 
WITH THE RUN DECK AS THE SKELETON IS PROCESSED. CONFLICTS IN LInE 
NUMBERS AND CORRECTIONS ARE DETECTED AND NOTED. 

THE SKELETON IS COMPRISED OF THREE TYPES OF CARDS. 

1. CARDS TO DIRECT THE SGR. 

2. CARDS TO BE EDITED AND ADDED TO THE RUN DECK. 

3. CARDS TO ENTER THE RUN DECK DIRECTLY. 

DIRECTIVE CARDS IN THE SKELETON ARE RECOGNIZED BY AN ASTERISK 
IN COLUMN 1 AND A SECOND FIELD CONTAINING ONE OF THE FOLLOWING? 

CORRECT 

END 

IF 

ELSE 

INCREMENT 

LOOP 

DEFINE 

PROCESS 
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18,3.5a. SYSTEM GENERATION STATEMENT REFERENCES 

DIRECTIVE CARDS AND CARDS TO BE EDITED REFERENCE INFORMATION 
ON SGStS IN ANY OF THE FOUR WAYS GIVEN BELOW, L INDICATES A SGS 
UBELI AND H, F> AND S REPRESENT INTEGERS. 

1. CU REPRESENTS THE NUMBER OF SGS'S WITH THE 

LABEL »L f . 

2. CLfN3 REPRESENTS THE NUMBER OF FIELDS ON THE N»TH 

SGS WITH THE LABEL »L» 

3. CLfNfF3 REPRESENTS THE NUMBER OF SUB-FIELDS IN THE 

F»TH FIELD ON THE NtTH SGS WITH THE LABEL 
'LS 
<fr. CLrNtFfS: REPRESENTS THE CONTENTS OF THE S'TH SUB-* 
FIELD IN THE F'TH FIELD ON THE N'TH SGS 
WITH THE LABEL »L«. 

ANY CARD NOT RECOGNIZED BY THE SGR IS SEARCHED FOR ANY OF THE 
ABOVE REFERENCES. IF NONE IS FOUND THE CARD IS ADDED TO THE RUN 
DECK, IF A REFERENCE IS FOUND, THE INFORMATION IS RETRIEVED FROM 
THE SGS AND SUBSTITUTED FOR THE REFERENCE. WHEN ALL REFERENCES ON 
THE SKELETON CARD HAVE BEEN RETRIEVED AND SUBSTlTUTEDr THE CARD IS 
ADDED TO THE RUN DECK, IF THE INFORMATION CANNOT BE FOUND ON ANY 
OF THE SGS'S, THE CARD IS NOT ADDED TO THE RUN DECK AND PROCESSING 
IS CONTINUED WITH THE NEXT SKELETON CARD, 

X8.3.5.2. CORRECT DIRECTIVE CARD 

THE CORRECT DIRECTIVE CARD IS NECESSARY FOR THE INSERTION OF 
SYSTEM PROGRAMMER AND USER CORRECTIONS INTO THE RUN DECK. THE END 
DIRECTIVE CARD IS USED IN CONJUNCTION WITH THE CORRECT CARD AS 
SHOWN BELOW. 

* CORRECT NAME VERSION 



* END 

ALL CORRECTIONS TO THE ELEMENT NAME/VERSION WILL BE INSERTED 
AT THE PROPER POINT IN THE RUN DECK BETWEEN THE DIRECTIVE CARDS. 
USER, SYSTEM PROGRAMMER, AND SKELETON CORRECTION CARDS WILL BE 
MERGED AND CHECKED FOR CONFLICTING CORRECTIONS, OTHER FORMS OF 
THE CORRECT DIRECTIVE CARD ARE: 

* CORRECT NAME VERSION PERMANENTLY 

* CORRECT NAME PERMANENTLY 
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THESE CARDS ARE USED IN CONJUNCTION WITH THE END DIRECTIVE AS 
ABOVE f BUT ONLY SYSTEMS PROGRAMMER CORRECTIONS ARE ADDED TO THE 
RUN DECK, 

18.3,5.3. IF DIRECTIVE CARD 

THE IF DIRECTIVE CARD IS USED TO CONDITIONALLY SKIP A SEQUENCE 
OF SKELETON CARDS. THE END DIRECTIVE CARD IS ALSO USED IN 
CONJUNCTION WITH THE IF CARD AS SHOWN BELOW. THE IF DIRECTIVE 
CARD CAN BE USED IN ONE OF TWO WAYS. THE FIRST IS; 

* IF (BOOLEAN EXPRESSlON> THEN 



* END 

THE CARD OR CARDS BETWEEN THESE DIRECTIVE CARDS WILL BE 
SKIPPED IF THE BOOLEAN EXPRESSION IS FALSE. THE INTERVENING CARDS 
WILL BE PROCESSED IF THE EXPRESSION IS TRUE. 



THE SECOND FORM IS; 

* IF (BOOLEAN EXPRESSI0N> 



THEN 



* ELSE 



* END 

IF THE BOOLEAN EXPRESSION IS TRUE THE CARDS BETWEEN THE IF AND 
THE ELSE DIRECTIVE CARDS WILL BE PROCESSED I AND THE CARDS BETWEEN 
THE ELSE AND THE END DIRECTIVE CARDS WILL BE SKIPPED, IF THE 
BOOLEAN EXPRESSION IS FALSE THE CARDS BETWEEN THE IF AND ELSE 
DIRECTIVE CARDS WILL BE SKIPPED* AND THE CARDS BETWEEN THE ELSE 
AND THE END DIRECTIVE CARDS WILL BE PROCESSED, 

THE OPERANDS ALLOWED IN THE BOOLEAN EXPRESSION ARE OF FOUR 
FORMS. 



1. <SGS REFERENCE> 

2. <SGS REFERENCE> 

3. <SGS REFERENCE> 

4. <SGS REFERENCE> 



<SGS SUB-FIELD> 

<NUMBER> 

<SGS REFERENCE> 



IF, IN ANY CASE* THE REFERENCE CANNOT BE FOUND* THE OPERAND IS 
FALSE. IF THE REFERENCE IS FOyND ON THE SGSiS BUT DOES NOT EQUAL 
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THE CORRESPONDING SUB-FIELD* NUMBER* OR SGS REFERENCE THE OPERAND 
IS FALSE, THE OPERAND IS TRUE WHEN THE REFERENCE IS FOUND AND IS 
EQUAL TO THE SUB-FIELD* NUMBER* OR SGS REFERENCE, TWO OPERATORS 
ARE ALLOWED; OR AND NOT. A COMPLETE SYNTACTICAL DESCRIPTION 
FOLLOWS. 

18.3. 5*4t INCREMENT DIRECTIVE CARD 

THE INCREMENT AND LOOP DIRECTIVE CARDS ARE USED* AS SHOWN 
BELOWi TO REPEATEDLY PROCESS A SERIES OF CARDS. 

* INCREMENT <ALPHABETIC> TO <FINAL VALUE> 



* LOOP 

an index is specified on the increment directive card* which 
is incremented each time the intervening cards are processed, the 
index will start with the value one and be incremented by one 
until it is greater than the final value. the index* specified by 
any single alphabetic* may be used in any of the integer fields in 
a sgs reference. 

the final value may be given by a number* a sgs reference* or 
an index, a complete syntactical description follows. 

18,3.5.5. define process directive card 

the Purpose of the define and process directive cards is to 
add to the language of skeleton directive cards the ability to 
call a subroutine of common skeleton directive cards, the object 
is to allow the systems programmer to construct the skeleton with 
a minimum of cards and effort. a process must be defined* as 
shown below* before it is called. 

* define process name 



* END 

THE INTERVENING CARDS WILL BE ASSOCIATED WITH THE GIVEN NAME. 
THE CARDS WILL NOT BE INTERPRETED WHEN THE PROCESS IS DEFINED. 

18.3.5,6. PROCESS DIRECTIVE CARD 

A PROCESS IS CALLED WITH THE FOLLOWING DIRECTIVE CARD. 

* PROCESS NAME PI P2 , . . PN 
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WHEN A PROCESS DIRECTIVE CARD IS ENCOUNTERED* THE PARAMETERS 
PI THROUGH PN ARE PASSED TO THE DEFINED PROCESS I.E #t PM IS 
SUBSTITUTED FOR EACH LnMl ON THE CARDS DEFINING THE PROCESS 
•NAME'. PROCESSES MAY BE CALLED RECURSIVELY, 

18,3. 5,7, SYNTACTICAL DESCRIPTION 

THE PROPER FORMS OF THE IF DIRECTIVE CARD AND THE INCREMENT 
DIRECTIVE CARD ARE GIVEN BELOW IN BACKUS NOKMAL FORM: 



<NUMBER> 

<LABEL> 

<SuB-FlELD> 

<ALPHABETIC> 

<SIMPLE EXPRESSION> 

<INTEGER EXPRESSI0N> 



<SGS INTEGER REFERENCED. = 



<SgS REFERENCE> 



<BOOLEAN OPERAND> 



<BOOLEAN EXPRESSI0N> 



<FINAL VALUE> 



0/1/2/, •♦/99/100 
SGS LABEL FIELD 
SGS SUB-FIELD 
A/B/C/.../Y/Z 

<NUMBER>/<ALPHABETIC> 

<SIMPLE EXPRESSIONS 

<SIMPLE EXPRESSION> + 

<INTEGER EXPRESSI0N>/ 

<SIMPLE EXPRESSI0N> - 

<INTEGER tXPRESSION> 

C<LABEL>3/ 

C<LABEL>»<INTEGER EXPRESSIONS/ 

C<LAB£L>,<INTEGER EXPRESSIONS 

<INTE6ER EXPRESSIONS 

<SGS INTEGER REFERENCE>/ 

C<LABEL>,<INTEGER EXPRESSIONS 

<INTEGER EXPRESSIONS 

<INTEGER EXPRESSIONS 

<SGS REFERENCE>=<SUB-FIELD>/ 

<SGS REFERENCE>=<NUMB£R>/ 

<SGS REFERENCE>z<SGS REFERENCE>/ 

<SGS REFERENCE> 

<BOOLEAN OPERANDS 

<BOOLEAN OPERAND> OR 

<BOOLEAN EXPRESSIONS 

NOT <BOOLEAN OPERAND> 

<NUMBER>/<ALPHABETIC>/ 

<SGS INTEGER REFERENCE> 



THE PROPER FORMS ARE THUS* 

* IF <BOOLEAN EXPRESSI0N> THEN 
AND 



* INCREMENT <ALPHABETIC> TO <FINAL VALUE> 
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18,3.6. SKELETON CORRECTIONS 

THE SKELETON IS AN ELEMENT COMPRISED OF DATA CARDS, 
CORRECTIONS (CARDS WITH A MINUS SIGN IN COLUMN X) f AND CONTROL 
CARDS (CARDS WITH A MASTER SPACE IN COLUMN 1). BECAUSE OF THIS 
THE LAST CARD MUST ALWAYS BE AN (3END CARD AND CORRECTION CARDS FOR 
UPDATING THE SKELETON ELEMENT MUST CONTAIN A PLUS SIGN IN COLUMN 
ONE (INSTEAD OF THE CONVENTIONAL MINUS SIGN), 

18.3,7# OPTIONS 

THE FOLLOWING OPTIONS ARE AVAILABLE WHEN CALLING THE S9R f 

A* FORM OUTPUT ELEMENT EVEN IN THE FACE OF ERRORS 

E- INHIBIT EXECUTION OF RUN DECK 

I- SINGLE SPACE ALL PRINTING 

J- INHIBIT REPRODUCTION OF USER'S CORRECTIONS 

p- print systems programmer corrections 

q- print input skeleton 

r- punch run deck 

s« print revised skeleton 

t- print revised user's corrections 

u- print user's corrections input 



UP-4144 



UNIVAC 1108 EXECUTIVE 
PROGRAMMER'S REFERENCE 



19 



19. UTILITY ROUTINES 



19,1, CONVERSION AIDS 



TO AID INSTALLATIONS IN THE TRANSITION FROM OTHER COMPUTERS TO 
THE UNIVAC 1108* A SET OF CONVERSION AID ROUTINES ARE INCORPORATED 
INTO THE UQ8 EXECUTIVE SYSTEM, THOSE CONVERSION ROUTINES DESIRED 
BY AN INSTALLATION WILL BE INCLUDED IN THE SYSTEMS LIBRARY , AND 
DEFINED AS SYSTEMS PROCESSORS AT SYSTEM SET UP TIME, THE ROUTINES 
MAY BE CALLED AS DESIRED BY USE OF THE EXECUTIVE PROCESSOR CALL 
STATEMENT (CHAPTER 5,6) 

FOR THE INITIAL 1108 SOFTWARE SYSTEM* THE FOLLOWING CONVERSION 
AID ROUTINES WILL BE PROVIDED* 

19,1,1. UNIVAC 1107 TO UNIVAC 1108 

THIS PROCESSOR WILL CONVERT MAGNETIC TAPES CREATED BY THE 1107 
COMPLEX UTILITY ROUTINE (CUR) TO MAGNETIC TAPES ACCEPTABLE AS 
INPUT TO AN 1108 PROGRAM-FILE. THE PROCESSOR WILL ACCEPT 1107 
SYMBOLIC ELEMENTS* COBOL LIBRARY ELEMENTS* AND PROCEDURE ELEMENTS 
AND CONVERT THEM TO 1108 SYMBOLIC ELEMENTS* COBOL PROCEDURE 
ELEMENTS, AND ASSEMBLER PROCEDURE ELEMENTS RESPECTIVELY, ALL 
OTHER 1107 ELEMENT TYPES WILL BE IGNORED. 

THE PROCESSOR RESIDES IN THE SYSTEMS LIBRARY AND IS INITIATED 
BY THE FOLLOWING PROCESSOR CALL COMMANDS 



QC0N78* OPTIONS 



FILE1,FILE2 



the available options which indicate element type are as 

follows; 

s symbolic elements 
c cobol library elements 
p procedure elements 
if none of the options are specified* all elements of type tsf* 
•c»* and »p» are converted, 

•file1» is the input tape file of 1107 elements and »file2» is 
the output tape file of 1108 elements, both »file1» and f fflle2» 
must have been previously assigned to the run with the tasg» 

CONTROL COMMAND* 
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19.2, OUTPUT EDITING ROUTINE 
19,2. 1, ORGANIZATION 

THE OUTPUT EDITING ROUTINE IS AN INTERPRETIVE ROUTINE WHICH 
WILL PERFORM EDITING FUNCTIONS FOR OUTPUT PRODUCED ON THE LINE 
PRINTER* THE CARD PUNCH* AND THE CONSOLE^ THE INTERPRETIVE 
INSTRUCTIONS PERFORMED BY THE ROUTINE ARE CONSTRUCTED ALONG MUeH 
THE SAME LINES AS ARE MACHINE LANGUAGE INSTRUCTIONS? 



D 



M 



5 7 6 2 16 

(F) — FUNCTION CODE 

(T) — TYPE WHEEL* ETC, 

(D) — DECIMAL POINT LOCATION* ETC* 

(X) mm SPECIFIES INDIRECT ADDRESS AND USE OF THE SIMULATED 

INDEX REGISTER 
(M) — ADDRESS (MEMORY LOCATION OF DATA* ETC#> 

THE AVAILABLE FUNCTIONS ARE LISTED BELOW WITH THEIR FUNCTION 
CODES IN OCTAL AND THE NAME OF THE CORRESPONDING PROCEDURE CELL. 

EDITING FUNCTIONS 



E$D 

E$0 

E$B 

E$C 

E$A 

E$E 

E$F 

E$DE 

E$DF 



OX— DECIMAL 

02— OCTAL 

03— BINARY 

Of— ALPHANUMERIC CHARACTERS 

05— ALPHANUMERIC WORDS 

06— FLOATING-POINT (FORTRAN E) 

07— FLOATING TO FIXED (FORTRAN F) 

26— DOUBLE PRECISION FLOATING POINT 

27— DOUBLE PRECISION FLOATING TO FIXED 



OUTPUT FUNCTIONS 

E$WT 10— WRITE AND TERMINATE 

E$W 11— WRITE 

E$WS 12— WRITE AND SAVE 

MODAL FUNCTIONS 

E$SCL 13— SET SCALE 
ESPNT 14— SET POINT 
E$FLD 15— SET FIELD 
E$INDX 16— SET INDEX 
E$OVRP 17— OVERPUNCH 
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CONTROL FUNCTIONS 

E$TERM 20— TERMINATE 



E$LINK 
ESJUMP 
E$RPT 
E$CLR 



21— LINK 
22— JUMP 
23— REPEAT 
24— CLEAR 



THE ROUTINE IS CALLED BY THE FOLLOWING INSTRUCTION: 
LMJ 11 * EOUTS 

THERE ARE TWO ENTRY POINTS TO THIS SUBROUTINE, THE NORMAL 
ENTRY POINT IS LOUTS, THE OTHER* EOUTRS* IS THE POINT FOR 
RE-ENTRY AFTER E$TERM (TERMINATE) FUNCTION AND IS DISCUSSED UNDER 
TERMINATE, 

THE ADDRESSED WORD IN THE M DESIGNATOR MAY BE EITHER IN CONTROL 
OR CORE MEMORY, ANY WORD* EVEN A VOLATILE REGISTER* IS 
PERMISSIBLE! BUT IF REGISTER 11 IS ADDRESSED* THE LOCATION OF THE 
INTERPRETIVE WORD WHICH REFERENCES 11 WILL BE PUT OUT. ALL 
REGISTERS* INCLUDING VOLATILE ONES* ARE SAVED AND RESTORED, THE X 
DESIGNATOR IS USED TO SPECIFY INDIRECT ADDRESSING AND THE USE OF 
THE SINGLE SIMULATED INDEX REGISTER, ITS PERMISSIBLE VALUES ARE 



NO ACTION 

USE ADDRESS INDIRECTLY 

APPLY SIMULATED INDEX REGISTER 

APPLY SIMULATED INDEX REGISTER THEN USE ADDRESS 

INDIRECTLY 



INDIRECT ADDRESSING IS PERMITTED TO ONE LEVEL ONLY AND THE Bt 

H* AND I DESIGNATORS OF THE INDIRECTLY ADDRESSED WORD ARE IGNORED. 

HOWEVER* IT IS POSSIBLE TO INDIRECTLY ADDRESS CONTROL MEMORY, ALL 
MODES MAY BE USED WITH INDIRECT ADDRESSING. 

THE VARIOUS FUNCTIONS ARE DESCRIBED IN DETAIL BELOW, THEY ARE 
ALL CALLABLE AS PROCEDURES, EACH OF THE PROCEDURE CALLS WILL 
GENERATE ONE WORD IN THE PROPER FORMAT, THE PARAMETERS OF THESE 
PROCEDURES ARE INTERPRETED DIFFERENTLY DEPENDING ON THE NUMBER 
WRITTEN. A SINGLE PARAMETER IS TAKEN AS Ml TWO PARAMETERS AS M 

and xi three parameters as t* d# and mi and four as t* d* m» and 

X, ANY MISSING PARAMETERS WILL BE ASSUMED TO BE ZERO. 

ENTRY TO THE GENERALIZED EDITOR MAY BE OBTAINED BY THE 
PROCEDURES E$OUT OR E$OUTR* DEPENDING ON THE ENTRY POINT DESIRED. 
NO PARAMETERS ARE REQUIRED, 

19.2,2. THE EDITING FUNCTIONS 

THESE FUNCTIONS ACTUALLY CONVERT THE INFORMATION TO BE PUT OUT. 
IN ALL CASES EXCEPT E$A* ALPHANUMERIC WORDS(SEE E$A BELOW)* THE T 
FIELD SPECIFIES THE TYPE WHEEL AT WHICH THE RIGHTMOST DIGIT* BlTf 
OR CHARACTER IS TO PRINT. 
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E$D*"»DECIMAL: THE ADDRESSED WORD IS TREATED AS IF IT WERE A 
SIGNED DECIMAL INTEGER, AND IS EDITED WITHOUT A DECIMAL POINT 
UNLESS A SET POINT (14) IS IN EFFECT. LEADING ZEROS TO THE LEFT 
ARE SUPPRESSED AND A MINUS SIGN* IF ANY> IS PRINTED IMMEDIATELY TO 
THE LEFT OF THE NUMBER (ALSO SEE OVERPUNCH (17)). IF THE VALUE IS 
ZERO* A SINGLE ZERO WILL PRINT. IF A SET POINT IS IN EFFECT, THE 
DECIMAL NUMBER IS ASSUMED TO HAVE THE STATED POINT SPECIFIED BY 
THE SET POINT AND THE D FIELD SPECIFIES THE NUMBER OF DECIMAL 
DIGITS TO BE PRINTED TO THE RIGHT OF THE DECIMAL POINT, IF A SET 
FIELD (15) WITH D=0 IS IN EFFECT, THE SPECIFIED FIELD IS TREATED 
AS AN UNSIGNED DECIMAL INTEGER, 

E$0«->OCTAL: THE D LOW-OROER BITS OF THE ADDRESSED WORD ARE 
EDITED AND PRINTED AS (D+2)/3 OCTAL DIGITS* UNSIGNED. FOR A FULL 
OCTAL* BINARY* OR ALPHANUMERIC CHARACTER WORD* D MUST ALWAYS BE 
GIVEN AS 36. 

E$B-^BINARYj THE D LOW-ORDER BITS OF THE ADDRESSED WORD ARE 
EDITED AS D BINARY DIGITS UNSIGNED. 

E$C— ALPHANUMERIC CHARACTERS; THE D LOW-ORDER BITS OF THE 
ADDRESSED WORD ARE EDITED AND PRINTED AS (D+5)/6 ALPHANUMERIC 
CHARACTERS IN FIELD DATA CODE. 

E$A— ALPHANUMERIC WORDS; THE D WORDS BEGINNING WITH THE 
ADDRESSED WORD ARE EDITED AS 6*D CHARACTERS IN FIELD DATA CODE, 
FOR THIS EDITING FUNCTION ONLY* THE T FIELD SPECIFIES THE PRINT 
POSITION AT WHICH THE LEFT-MOST CHARACTER IS PRINTED. 

EsE— FLOATING-POINT (FORTRAN E) : THE ADDRESSED WORD IS EDITED 
AS A FLOATING-POINT NUMBER WITH D SIGNIFICANT DIGITS. NORMALLY 
THESE WILL ALL PRINT TO THE RIGHT OF THE DECIMAL POINT (ALSO SEE 
SET SCALE). A DECIMAL EXPONENT CONSISTING OF A SI6N AND TWO 
DIGITS WILL BE INSERTED IMMEDIATELY TO THE RIGHT OF THE 
SIGNIFICANT PORTION. IF THE FLOATING-POINT NUMBER IS NEGATIVE* A 
MINUS SIGN WILL BE INSERTED IMMEDIATELY TO THE LEFT OF THE NUMBER 
(ALSO SEE OVERPUNCH), IF THE ADDRESSED WORD IS MINUS ZERO* NO 
EFFECT WILL OCCUR* AND THE FIELD WILL BE LEFT BLANK. 

E$F~- FLOATING TO FIXED (FORTRAN F): THE ADDRESSED WORD IS 
ASSUMED TO BE A FLOATING-POINT NUMBER AND IS EDITED TO FIXED-POINT 
WITH D PLACES FOLLOWING THE DECIMAL POINT. NEGATIVE NUMBERS, 
INCLUDING MINUS ZERO* ARE TREATED AS ABOVE. 

E$DE— DOUBLE PRECISION FLOATING POINT: THIS EDITING FUNCTION 
IS THE SAME AS THE FLOATING POINT (06) FUNCTION WITH THE ADDRESSED 
WORD AND THE ADDRESSED WORD PLUS ONE EDITED AS A DOUBLE PRECISION 
FLOATING POINT NUMBER. A DECIMAL EXPONENT CONSISTING OF A SIGN 
AND THREE DIGITS WILL BE INSERTED IMMEDIATELY TO THE RIGHT OF THE 
SIGNIFICANT PORTION. 
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E$DF-~DOUBLE PRECISION FLOATING TO FIXED? THIS EDITING FUNCTION 
IS THE SAME AS THE FLOATING TO FIXED (07) FUNCTION WITH THE 
ADDRESSED WORD AND ADDRESSED WORD PLUS ONE EDITED AS A DOUBLE 
PRECISION FLOATING POINT NUMBLRt 



19,2.2.1, 



EXAMPLE OF EDITING FUNCTIONS 



THE EDITING FUNCTIONS PERFORM THE GENERATION OF A FORM WORD 
WHICH WAS DISCUSSED EARLIER, IT IS NECESSARY TO CALL EOUT$ PRIOR 
TO THE FUNCTIONS THEMSELVES, AFTER CALLING EOUT$ THE EDITORS ARE 
INVOKED TO INDICATE THE TYPE OF TRANSLATION. 

SUPPOSE IT IS DESIRED TO EDIT TWO WORDS INTO DIFFERENT FORMATS 
AND STORE THEM AS PART OF A LINE TO BE OuTPUTt ONE METHOD IS 
SHOWN BELOW S 



E$OUT 

E$A 

E$D 



1*1*M . EDIT ALPHA WORD AT M TO POSITION 1 
18*1*M1 . EDIT DECIMAL VALUE AT Ml TO POSITION 18 

.<M)=0607101112l3 & (M1)=060606162636<* 



UPON RETURN TO NEXT INSTRUCTION THE FIRST THREE WORDS OF THE 
PRINT BUFFER ARE: 



ABCDEF 



123*1 



19.2.3» THE OUTPUT FUNCTIONS 

THE OUTPUT FUNCTIONS SERVE TO TRANSMIT THE EDITED LINE TO AN 
OUTPUT DEVICE* THE PRINTER, THE CARD PUNCH* OR THE CONSOLE. THE 
DEVICE TO BE USED IS DETERMINED BY THE D FIELD: 

PRINTER D=0 
CARD PUNCH D=l 
CONSOLE O^Z 

THE WORD OR CHARACTER COUNT IS GIVEN IN THE T FIELD. THIS 
COUNT MUST BE GIVEN (IT IS NOT ASSUMED MAXIMUM IF IT IS GIVEN AS 
ZERO). FOR PRINTER* THE WORD COUNT IS NORMALLY 221 FOR CARD 
PUNCH* NORMALLY 1**. FOR THE CONSOLE T IS A CHARACTER COUNTt FOR 
THE PRINTER* THE M DESIGNATOR SERVES TO SPECIFY THE NUMBER OF 
LINES TO BE SPACED. A VALUE GREATER THAN THE LENGTH OF A LOGICAL 
PAGE WILL RESULT IN PRINTING ON THE FIRST LINE OF THE NEXT PAGE. 
FOR THE PUNCH AND CONSOLE THE M DESIGNATOR IS IGNOREDt 

E$WT— WRITE AND TERMINATE: THE EDITED IMAGE IS TRANSMITTED TO 
THE SPECIFIED DEVICE AND THE ROUTINE RETURNS TO THE NEXT 
INSTRUCTION IN MACHINE LANGUAGE MODE. THE IMAGE IS RESET TO 
BLANKS. 
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e$ws— write and save: the edited image is transmitted to the 
specified device and the routine continues to the next instruction 
in the interpretive mode, the image is left available for use by 
further output functions or further editing, 

19,2.<t, the modal functions 

the modal functions serve to enter information which affects 
the interpretation of one or more of the instructions which 
follow. five modal instructions are available, 

e$scl— -set scale; the contents of the address field are 
treated as a signed power of 10 to be applied to any 
floating-point or floating to fixed function which follows the set 
scale, for floating-point, the scale is the number of digits ?0 
be printed to the left of the decimal point, the exponent field 
is reduced accordingly, so that the resulting value is the same as 
if no set scale modal were in effect, negative values of the 
address (the 16-bit ones? complement) will introduce leading zeros 
after the decimal point and increase the exponent field 
accordingly, 

for floating to fixed conversion* the actual value of the 
resulting number is altered by multiplying it by the power of 10 
indicated by the address, the set scale modal remains in effect 
until it is countermanded by a new set scale, upon initial entry 
to eout$, the scale is assumed to be 0, 

espnt— set points the set point modal specifies the position 
of the binary point for the next editing function to be 
encountered (presumably a decimal editing function), it remains 

IN EFFECT ONLY FOR THE SINGLE EDIT, THE ADDRESS OF THE SET POINT 
GIVES THE NUMBER OF BITS FOLLOWING THE BINARY POINT, NEGATIVE 
VALUES ARE PERMITTED (SEE SET FIELD), 

E$FLD— SET FIELDS THE SET FIELD MODAL IS USED TO SPECIFY A 
SUBFIELD OF THE NEXT WORD TO OCCUR (PRESUMABLY A DECIMAL* OCTAL* 
BINARY, OR ALPHANUMERIC CHARACTERS FUNCTION), THE T FIELD 
SPECIFIES THE LEFT-HAND MARGIN AND THE M FIELO THE RIGHT-HAND 
MARGIN, THE BITS OF THE 1108 WORD ARE NUMBERED* FOR THE PURPOSES 
OF THIS FUNCTION* FROM LEFT (00) TO RIGHT (35), THE D FIELD 
SPECIFIES EXTENSION OF SIGN* IF IT IS NON-ZERO, THE FIELD JS 
TREATED AS SIGNED* A SET FIELD WITH D = AND T = MAY BE USED 
TO TREAT FIELDS* INCLUDING THL SIGN BIT* AS UNSlGNEO* UNLESS M s 
35 (I,E«* A WHOLE WORD MUST ALWAYS BE SIGNED IN THE EVENT A SIGN 
IS APPLIED), 

THE SET FIELD MODAL REMAINS IN EFFECT ONLY FOR THE NEXT 
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FUNCTION ENCOUNTERED. IF BOTH A SET FIELD MODAL AND A SET POINT 
MODAL ARE IN EFFECT WHEN EDITING OCCURS* THE SET FIELD MODAL WILL 
BE APPLIED FIRST, IN THIS CASE* THE SET POINT SPECIFIES THE 
BINARY POINT COUNTING FROM THE RIGHT-HAND END OF THE SPECIFIED 
FIELD. 

E$NDX— SET INDEX; THE SET INDEX IS USED TO ADDRESS A QUANTITY 
IN MEMORY WHICH IS TO BE LOADED INTO THE SINGLE SIMULATED INDEX 
REGISTER, FOR ANY FUNCTION WHICH ADDRESSES MEMORY (INCLUDING THIS 
ONE)t THE PRESENCE OF A I BIT IN THE INCREMENT (H) PORTION OF THE 
ADDRESS WILL CAUSE THE SIMULATED INDEX TO BE ADDED TO THE 
SPECIFIED ADDRESS BEFORE ACCESS IS MADE. THE LEFT HALF OF THE 
INDEX-REGISTER WORD IS IGNORED, IF THE D FIELD IS NONZERO, THE 
CONTENTS OF THE M FIELD (WITH SIGN EXTENSION) ARE LOADED INTO THE 
SIMULATED INDEX REGISTER. THE SET INDEX MODAL REMAINS IN EFFECT 
UNTIL IT IS COUNTERMANDED BY ANOTHER SET INDEX, 

E$OVRP— OVERPUNCH: THE OVERPUNCH MODAL SPECIFIES THAT ANY 
MINUS SIGNS PRODUCED BY THE EDITING FUNCTIONS ARE TO BE REMOVED 
FROM THEIR POSITIONS IN FRONT OF THE EDITED NUMBERS AND PLACED AS 
11-PUNCHES OVER THE LOW-ORDER DIGITS, IN THE CASE OF FLOATING 
POINT EDITING, THE SIGN OF THE MANTISSA IS PLACED OVER THE 
LOW-ORDER DIGIT OF THE MANTISSA AND THE SIGN OF THE EXPONENT OVER 
ITS LOW-ORDER DIGIT. THE SPACE THAT WOULD NORMALLY CONTAIN THE 
SIGN OF THE EXPONENT IS OMITTED. THE OVERPUNCH MODE IS INITIATED 
BY ITS OCCURRENCE WITH ADDRESS l. IT IS COUNTERMANDED BY ITS 
OCCURRENCE WITH ADDRESS 0. UPON INITIAL ENTRY TO EOUT$, THE 
OVERPUNCH MODE IS ASSUMED TO BE OFF. 

19,2,5. THE CONTROL FUNCTIONS 

THE CONTROL FUNCTIONS SERVE TO INTRODUCE INTO THE INTERPRETIVE 
LANGUAGE SOME OF THE CONTROL OPERATIONS AVAILABLE IN MACHINE 
LANGUAGE. 

E$TERM— TERMINATE: THE TERMINATE CONTROL CAUSES THE ROUTINE TO 
RETURN TO THE NEXT INSTRUCTION IN MACHINE LANGUAGE. UPON RE-ENTRY 
TO THE ROUTINE AT THE POINT EOtRS, ALL COUNTERS, MODES IN EFFECT, 
INTERPRETIVE SUBROUTINES, AND ANY PARTIAL IMAGE ARE LEFT 
UNDISTURBED, IF RE-ENTRY IS MADE AT EOUTSf THESE ARE ALL CLEARED, 
ENTRY AT EOUTR$ IS MADE BY THE INSTRUCTION 



LMJ 



11, EOUTRS 



ESLXNK— LINK; THE LINK CONTROL IS USED TO FORM SUBROUTINES IN 
THE EDITING LANGUAGE. ITS EFFECTIVE ADDRESS SPECIFIES THE 
LOCATION OF THE ENTRY TO A SUBROUTINE, SUBROUTINES MAY BE NESTED 
TO A DEPTH OF 10. 
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e$jump~« jump: the jump control with a non zero effective 
address causes an interpretive transfer of control to the 
designated location. if the address is zero, the jump control 

SERVES AS A SUBROUTINE EXIT, TRANSFER IS TO THE INTERPRETIVE 
INSTRUCTION FOLLOWING THAT LINK CONTROL MOST RECENTLY EXECUTED FOR 
WHICH NO EXIT HAS BEEN PERFORMED. 

E$RPT-~REPEAT: THE REPEAT CONTROL CAUSES THE NEXT SINGLE 
INTERPRETIVE INSTRUCTION TO BE REPEATED A NUMBER OF TIMES 
SPECIFIED IN THE D FIELD OF THE REPEAT WORD. A REPEAT CONTROL 
PRECEOING A LINK WILL BE MEANINGLESS! FOR MULTIPLE EXECUTION OF A 
LINK, THE ROUTINE EOUT$ ITSELF SHOULO BE CALLED WITHIN A MACHINE 
LANGUAGE LOOP. THE T AND M FIELDS CONTAIN INCREMENTS TO THE T AND 
M FIELDS OF THE INSTRUCTION TO BE REPEATED FOR EACH EXECUTION. 
ANY MODES SET BY THE MQDAL INSTRUCTIONS WHICH WOULD BE IN EFFECT 
FOR THE FIRST EXECUTION OF A REPEATED INSTRUCTION REMAIN IN EFFECT 
FOR ALL EXECUTIONS, 

ESCLR— CLEAR: THE CLEAR CONTROL SETS THE IMAGE TO BLANKS, 

19,2.6. EXAMPLES 

SEVERAL EXAMPLES OF TYPICAL CALLING SEQUENCES TO EOUT$ FOLLOWS 

1. THE FORTRAN INSTRUCTION 

PRINT 100, A, I, N, Br C 
100 FORMAT <6X* E20.7, 120, 020f 1P.2F20,6) 

IS EQUIVALENT TO THE INTERPRETIVE SEQUENCE 



E$OUT 




E$E 


26, 7, A 


E$D 


46,0,1 


E$0 


66,0, N 


E$SCL 


1 


E$F 


86, 6' B 


E$F 


106, 6, C 


ESWT 


22, 09 1 



NEXT MACHINE LANGUAGE INSTRUCTION 

2. IF THIS LINE WERE TO BE PUT OUT ALSO ON THE CARD PUNCH, 
WHOSE OUTPUT CODE IS X* THEN THE LAST INTERPRETIVE 
INSTRUCTION WOULD BE REPLACED BY 

E$WS 14, 1, 
ESWT 22* Of 1 

ONLY THE FIRST 80 COLUMNS OF THE IMAGE WOULD BE PUNCHED, 
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3, THE FORTRAN INSTRUCTION 

PRINT 10Q# <U (D» K U)f LU>, M(I)> 1=1* *f) 
100 FORMAT (2016) 

IS EQUIVALENT TO THE FOLLOWING INTERPRETIVE SEQUENCES; 



E$RPT 


30 f i*9 1 


E$D 


6f 0* J* a 


E$RPT 


30f <4* 1 


E$D 


12* 0' K, 


E$RPT 


30* (49 1 


E$D 


18* Or L* 


E$RPT 


30* 4* 1 


E$D 


2<+* Or M* 


£$WT 


22* Of 1 
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20. CONVERSATIONAL LANGUAGES 



THE FOLLOWING IS A DESCRIPTION OF THE PROGRAMMING LANGUAGES TO 
BE EMPLOYED BY USERS OF THE CONVERSATIONAL SYSTEMt THEIR MAIN 
OBJECTIVE IS TO PROVIDE A DYNAMIC AND EFFICIENT MEANS OF PROGRAM 
CONSTRUCTION* MODIFICATION AND CHECKOUT. 

THE PROGRAMMING LANGUAGES COMPRISES PROCEDURAL AND SERVICE TYPE 
LANGUAGES, THE PROCEDURAL LANGUAGES ARE USED TO CONSTRUCT NORMAL 
ROUTINES WHILE THE SERVICE LANGUAGE (A SUBSET OF THE EXECUTIVE 
CONTROL LANGUAGE) IS USED TO REGULATE THE COMPONENTS OF THE 
CONVERSATIONAL SYSTEM AND THEIR OPERATION DURING CONSTRUCTION 
EXECUTION, TESTING AND MODIFICATION OF A PROGRAM. 



20.1, PROCEDURAL LANGUAGES 



1) UNIVAC 1108 CONVERSATIONAL FORTRAN LANGUAGE 

THE CONVERSATIONAL FORTRAN LANGUAGE IS COMPATIBLE WITH 
AND ENCOMPASSES THE AMERICAN STANDARDS ASSOCIATION(ASA) 
BASIC FORTRAN, 

ANY PROGRAMS CONSTRUCTED BY THE UNIVAC 1108 
CONVERSATIONAL FORTRAN COMPILER MAY ALSO BE COMPILED 
AND EXECUTED BY THE 1108 OPERATING SYSTEM FORTRAN V 
BATCH COMPILER. 



20. E, SERVICE LANGUAGES 



THE OPERATING LANGUAGE PROVIDED TO THE USER, FOR REGULATING THE 
CONVERSATIONAL COMPONENTS AND CONTROLLING THE OPERATION IN 
WHATEVER MANNER HE DESIRES, IS THE EXECUTIVE CONTROL STATEMENTS 
AND THEIR CONVERSATIONAL SUBSET. 

t 

A BETTER UNDERSTANDING OF THE LANGUAGE OF THE CONVERSATIONAL 
SYSTEM REQUIRES CERTAIN TERMS AND CONDITIONS TO BE MORE CLEARLY 
DEFINED. 

AN ACTIVITY IS THE TIME IN WHICH THE USER ENGAGES THE SERVICES 
OF THE CONVERSATIONAL SYSTEM. NORMALLY AN ACTIVITY IS IDENTIFIED 
BY A USER SELECTED NAME. DURING AN ACTIVITY THE USER IS FREE TO 
USE THE SYSTEM IN THAT MANNER MOST CONDUCIVE TO THE ACCOMPLISH- 
MENT OF HIS OBJECTIVE, HE MAY CONSTRUCT, EXECUTE* AND SAVE SINGLE 
STATEMENTS, GROUPS OF STATEMENTS OR COMPLETE ROUTINES. 
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THE ENVIRONMENT OF A USERtS SESSION AT THE DEVICE IS THE 
ACTIVITY HE IS CURRENTLY ENGAGED IN AND ALL THOSE ROUTINES NEEDED 
FOR SOLUTION OF A PARTICULAR PROBLEM. THESE ROUTINES CAN BE 
ASSEMBLED FROM EITHER THE USER'S LIBRARY OR THEY CAN BE SYSTEM 
ROUTINES PROVIDED BY THE SYSTEM* 

ALL CONVERSATIONAL OPERATIONS ARE PERFORMED ON THE CURRENT 
ACTIVITY AT THE DEVICE, WHEN THE USER IS CONSTRUCTING, EXECUTING* 
TESTING* OR MODIFYING STATEMENTS, HE IS CONSIDERED AS PERFORMING 
OPERATIONS ON AN ACTIVE IMAGE. THE USER HAS THE ABILITY TO OBTAIN 
FROM STORAGE SOURCE STATEMENTS WHICH THEN BECOME THE ACTIVE IMAGE. 
ONLY ONE IMAGE MAY BE ACTIVE AT ANY TIME AT A DEVICE. 

SINCE THE SERVICE STATEMENTS WERE DESIGNED TO DIRECT THE SYSTEM 
DURING THE USER'S ACTIVITY, THEY ARE NOT RETAINED (UNLESS REQUESTED 
THAT THEY BE) AS PART OF THE PROGRAM OR SEQUENCE OF PROCEDURAL 
STATEMENTS THAT THE USER MIGHT BE CONSTRUCTING. THE STATEMENTS 
WHICH ARE RETAINED* BY THE USERS REQUEST* ARE LIMITED TO THOSE 
WHICH CAN BE TREATED AS SUBROUTINES. 

(THE DISCUSSION OF THE ACTUAL SERVICE LANGUAGE STATEMENTS WILL 
CLARIFY THE ABOVE CONCEPTS,) 

THE CONTROL AND SERVICE STATEMENTS OF PARTICULAR INTEREST TO 
THE CONVERSATIONAL USER PROVIDE: 

1) PROGRAM CONSTRUCTION 

A. NAMING A PROGRAM TO BE INPUT. 

B. REQUESTING COMPILATION FROM A MASS STORAGE PROGRAM 
FILE. 

C. SAVING A PROGRAM JUST CONSTRUCTED* 

D. ALTERING A PROGRAM CURRENTLY RESIDENT, 

E. REQUEST THE LOADING OF AN ABS PROGRAM AS A PART OF 
AN EXECUTION, 

2) PROGRAM DEBUG - THE DEBUG FACILITIES ALLOW THE USER TO 
SELECTIVELY CONTROL THE EXECUTION OF HIS PROGRAM AND 
INSPECT AND LIST OUTPUT DATA. DEPENDING ON THE FEATURES 
SPECIFIED* THE USER CAN OBTAIN; 

A. THE PRINTING OF A VARIABLE(S) EVERYTIME ITS VALUE 
CHANGES OR CHANGES TO A VALUE WITHIN A SPECIFIED 
RANGE DURING EXECUTION, 

B. THE PRINTING OF THE LINE NUMBER OF THE ORIGIN AND/OR 
DESTINATION EVERYTIME A TRANSFER TAKES PLACE (OR THE 
ORGIN AND/OR DESTINATION WITHIN A SPECIFIED RANGE) 
DURING EXECUTION, 

C. THAT A SPECIFIED LINE NUMBER OR SERIES OF LINE 
NUMBERS ARE IN 'GUARD MODE' AND WHEN ENCOUNTERED 
DURING EXECUTION, THE LINE NUMBER IS PRINTED, 
EXECUTION IS SUSPENDED AND CONTROL GIVEN TO THE 
USER. 

0. THAT EXECUTION IS TO PROCEED ON A STEP BY STEP (LINE 
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BY LINE) BASIS WITH CONTROL RETURNED TO THE USER 

AFTER EACH LINES EXECUTION, 
E. THAT A MESSAGE IS PRINTED WHICH PROVIDES THE 'TRACE' 

OF CONTROL DURING EXECUTION* WHENEVER THE ACTIVE 

PROGRAM TRANFERS CONTROL TO A FUNCTION, SUBROUTINE 

OR PROGRAM IN THE USERS LIBRARY, 
3) PROGRAM DISPLAY - THE DISPLAY FACILITIES ALLOW THE USER 
TO OBTAIN INFORMATION ABOUT HIS PROGRAM AT ANY TIME 
DURING ITS CONSTRUCTION OR EXECUTION, HE CAN OBTAINS 

A. A LISTING OF A SPECIFIED STATEMENT* A SERIES OF 
STATEMENTS OR HIS ENTIRE PROGRAM, EITHER WITH OR 
WITHOUT THEIR LINE NUMBERS, DURING THIS DISPLAY 
HE CAN ALSO REQUEST THE RENUMBERING, SEQUENTIALLY, 
OF ALL STATEMENTS IN HIS PROGRAM, 

B. A LISTING* ALPHABETICALLY* OF ALL VARIBLES AND THEIR 
CURRENT VALUES AND/OR PAST VALUES, EITHER WITHIN A 
RANGE OR HIS ENTIRE PROGRAM 

C. A LISTING OF ALL STATEMENT NUMBERS AND VARIABLES 
ALONG WITH THE LINE NUMBER(S) OF THE STATEMENT(S) 
IN WHICH EACH APPEARS, 

D. A LISTING OF ALL STATEMENTS WITHIN A RANGE OR THE 
ENTIRE PROGRAM WHICH HAVE NOT BEEN EXECUTED* 

<0 ARITHMETIC STATEMENTS - THE SYSTEM PROVIDES 

FOR ONE STATEMENT PROGRAMS (FUNCTIONS) WHICH ALLOW THE 
TERMINAL TO BE USED AS A FAST, VERSATILE DESK CALCULATOR, 
THE USER CAN ENTER A STATEMENT AND THE SYSTEM IMMEDIATELY 
EVALUATES THE EXPRESSION AND RETURNS THE RESULT TO THE 
TERMINAL. 



20,3. OPERATION 



DETAILED INFORMATION ON HOW THE CONVERSATIONAL SYSTEM AND THE 
USER 'CONVERSE* IS GIVEN IN THE FOLLOWING PARAGRAPHS. SUCH THINGS 
AS THE AVAILABLE CHARACTER SET, SYSTEM RESPONSES, INPUT 
CANCELLATION, ETC, ARE WITHIN THE SCOPE OF THIS DOCUMENT. 

20.3,1, FEATURES 

A BRIEF DESCRIPTION OF SOME OF THE FEATURES PROVIDED BY THE 
CONVERSATIONAL SYSTEM FOLLOWS? 

1) THE USER HAS IMMEDIATE AND SUSTAINED ACCESS TO THE 
MACHINE, 

2) THE USER HAS THE ABILITY TO CONSTRUCT, EXECUTE AND ALTER 
STATEMENTS OR COMPLETE ROUTINES! TO CHANGE VALUES OF 
VARIABLES! TO RENAME VARIABLES AND TO REQUEST 
INFORMATION SELECTIVELY. 

3) THE USER CAN STORE COMPLETE ROUTINES OR PORTIONS OF 
ROUTINES, TAKE CHECKPOINTS DURING EXECUTION OF A COMPLEX 
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OF ROUTINES AND LOAD SOURCE-STATEMENTS FROM OPTIONAL 

DEVICES. 
<♦> THE USER MAY CONTINUE HIS ACTIVITY AT THE DEVICE AFTER 

AN EXTENSIVE TIME LAPSE. 
5) THE USER IS PROVIDED WITH DIAGNOSTIC MESSAGES AND 

LOGICAL ANALYSIS TO ALLOW MODIFICATION AND DEBUGGING TO 

TAKE PLACE AT THE SAME LEVEL AS ROUTINE CONSTRUCTION. 

20.3.2. GENERAL 

A PROMINENT CHARACTERISTIC OF THE CONVERSATIONAL SYSTEM IS THAT 
IT ENABLES THE USER TO PERFORM PROGRAMMING FROM A REMOTE DEVICE 
WITH A MINIMUM AMOUNT OF PREPLANNING. HE CAN THINK FREELY ON LINE 
BY CONSTRUCTING AND TESTING ROUTINES IN A NON-SEQUENTIAL TRIAL AND 
ERROR MANNER. 

THE TIME IN WHICH A USER ENGAGES THE CONVERSATIONAL SYSTEM IS 
CONSIDERED AN ♦ACTIVITY 1 . DURING AN ACTIVITY* THE SYSTEM RESPONDS 
ON A STATEMENT BY STATEMENT BASIS, EACH STATEMENT IS TRANSLATED* 
VERIFIED AND* IF DESIRED* EXECUTED IMMEDIATELY, ONCE THIS IS 
DONEt THE SYSTEM SENDS A REPLY TO THE DEVICE. THE USER THEN 
REACTS TO THE SYSTEM'S MESSAGE, IF HE IS USING THE SYSTEM AS A 
DESK CALCULATOR* THE MESSAGE WILL MOST LIKELY BE THE RESULT OF A 
REQUESTED COMPUTATION, IF HE IS CONSTRUCTING A PROGRAM* USING THE 
CONVERSATIONAL FORTRAN COMPILER WHICH IMMEDIATELY ANALYZES THE 
FORTRAN STATEMENT AND CHECKS IT FOR ERRORS* THE MESSAGE MAY BE AN 
IOENTIFICATION(DIAGNOSTIC INFORMATION) OF AN ERROR SO THAT THE 
USER CAN IMMEDIATELY MAKE THE CORRECTION* IF HE SO DESIRES, IF 
THE STATEMENT IS WITHOUT ERROR* IT IS STORED IN AN INTERMEDIATE 
FORM FOR EXECUTION AT A FUTURE TIME* OR THE STATEMENT MAY BE 
EXECUTED IMMEDIATELY, AND ITS RESULT STORED FOR LATER USE. THE 
SYSTEM WILL THEN SENO A MESSAGE INDICATING THAT ANOTHER FORTRAN 
STATEMENT MAY BE INTRODUCED. IN ANY CASE* THE USER NOW CONVERSES 
WITH THE SYSTEM AS TO THE NEXT STEP TO BE TAKEN. 

20.3.3. COLLECTION 

DURING AN ACTIVITY THE USER'S 'ENVIRONMENT' IS NOT RESTRICTED 
TO THE WORK HE IS IMMEDIATELY DOING AT THE DEVICE. HE HAS THE 
CAPABILITY OF LOADING OR EXECUTING OTHER ROUTlNES(SUBROUTlNES 
COMPILED BY THE BATCH FORTRAN V COMPILER) PROVIDED HE HAS INFORMED 
THE SYSTEM OF THEIR NEED(CALLED FOR THEIR COLLECTION), IT MUST BE 
NOTED* HOWEVER, THAT ONLY ROUTINES CONSTRUCTED AND EXECUTED UNDER 
CONTROL OF THE CONVERSATIONAL SYSTEM PROVIDE HIM WITH THE 
CONVERSANT FACILITY, 

20.3.4. INTERRUPT 

THE USER AT THE REMOTE DEVICE WILL HAVE THE FACILITY OF 
INTERRUPTING THE CONVERSATIONAL SYSTEM WHEN IT IS PERFORMING A 
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CONTINUOUS SERVICE, SUCH AS EXECUTION OF THE USER'S FORTRAN 
STATEMENTS OR DURING DISPLAY OF DATA RELATED TO THE ACTIVITY. THE 
EXEC WILL NOTIFY THE CONVERSATIONAL SYSTEM VIA ITS NORMAL 
PROCEDURE FOR PROCESSING INTERRUPTS* ONCE THE INTERRUPT IS 
SERVICED, THE USER IS GIVEN CONTROL AND CAN ENTER STATEMENTS WHICH 
MAY OR MAY NOT INFLUENCE THE PROCESSING THAT WAS INTERRUPTED, IF* 
FOR EXAMPLE, A USER REQUESTS EXECUTION OF CERTAIN STATEMENTS AND 
AT THE TIME OF INTERRUPTION ISSUES A NEW EXECUTION REQUEST, THE 
INTERRUPTED EXECUTION IS REPLACED BY THE NEWLY SPECIFIED 
EXECUTION, ON THE OTHER HAND' HE COULD REQUEST THE SYSTEM TO 
DISPLAY OATA RESULTING FROM THE EXECUTION PROCESS AND THEN RESUME 
EXECUTION FROM THE POINT OF INTERRUPTION, 



20.<*. FORTRAN(CFOR) 



20.if,X # SERVICE STATEMENT DESCRIPTION 

THE SERVICE LANGUAGE (EXECUTIVE CONTROL LANGUAGE SUBSET) IS 
INTEGRATED WITH THE MULTITUDE OF ACTIVITIES CONTROLLED BY THE 
EXECUTIVE, FOR THIS REASON, SPECIFIC ATTENTION WAS GIVEN TO THE 
CHOICE OF SERVICES IT RENDERS SO AS TO ELIMINATE DUPLICATION OF 
FACILITIES OFFERED BY THE EXEC, IT IS ASSUMED THAT THE USER 
EMPLOYS THE NORMAL JOB CONTROL LANGUAGE STATEMENTS OF THE EXEC TO 
PERFORM HOUSEKEEPING SERVICES OF THE FOLLOW NATURE: 

1) INFORMING THE SYSTEM OF THE USER'S IDENTITY. 

2) INITIALIZATION AND TERMINATION OF CONVERSATIONAL 
OPERATIONS* 

3) COLLECTING ROUTINES THAT MIGHT BE NEEDED DURING THE 
ACTIVITY. 

4) COMMUNICATION WITH THE OPERATOR AT THE CENTRAL SITE. 

5) COMMUNICATION WITH OTHER REMOTE TERMINALS. 

6) ETC. 

THE SERVICE LANGUAGE STATEMENTS ARE COMPLETELY MNEMONIC, CHOSEN 
SO AS TO PROMOTE THE CONVERSATIONAL ATMOSPHERE BETWEEN THE USER 
AND THE SYSTEM. WHEREVER POSSIBLE THE SPECIFICATIONS FOR THE 
SERVICE STATEMENTS WERE DESIGNED TO BE CONSISTENT WITH THE H0« 
EXECUTIVE CONTROL STATEMENTS. 



20,<t.l,l. 



FORMAT 



THE SERVICE STATEMENTS FOLLOW THE SAME FORMAT AS THE EXECUTIVE 
CONTROL LANGUAGE WITH THE SAME RULES GOVERNING BOTH(EXCEPT THAT 
CONTINUATION IS NOT ALLOWED WITH SERVICE STATEMENTS). 
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QFUNCTION* OPTIONS SPECi* SPECS, . , • *SPECN • COMMENTS 

FUNCTION - SERVICE LANGUAGE FUNCTION 
OPTION - SPECIFIES A VARIATION OF THE FUNCTION 
SPECIFICATION FIELDS(SPEC) - THE ARGUMENTS OF THE FUNCTION 
COMMENTS - USER'S COMMENTS CAN FOLLOW THE SPACE OR 
SPACE-PERIOD-SPACE TERMINATION SYMBOL(S). 

2Q.<+,2. STATUS WORDS AND INDICATORS 

THE SYSTEM WILL PROVIDE STATUS WORDS AND/OR INDICATORS WHEREVER 
NEEDED TO CLARIFY THE LINE OF TYPE (USER'S OR SYSTEM'S) ENTERED OR 
DISPLAYEO AT THE TERMINAL* WHICH WILL PROVIDE THE USER WITH 
INFORMATION REGARDING THE STATUS OF HIS ACTIVITY. THESE WILL ALSO 
BE IMMEASURABLY HELPFUL IN 'REENACTING' THE ACTIVITY AT A 
TERMINAL. 

1) INPUT IS ALWAYS REQUESTED OF THE USER BY THE 
APPEARANCE OF THE STATUS WORD READY. 

A. IF THE LINE OF INPUT MAY POSSIBLY BE A FORTRAN 

STATEMENT WHICH THE SYSTEM WILL ACCEPT FOR 
RETENTION IN THE ACTIVITY AND TO WHICH THE 
USER MAY SUBSEQUENTLY NEED REFERENCE* A LINE 
NUMBER WHICH REFLECTS THE 'POSITION' OF WHERE 
IN THE USER'S ACTIVITY THAT INPUT OF THIS TYPE 
WILL BE PLACED WILL PRECEDE THE STATUS WORD 
READY. 

B, IF THE REQUESTED INPUT IS THE RESULT OF THE 
EXECUTION OF A FORTRAN INPUT STATEMENT* THE 
STATUS WORD READY WILL BE PRECEDED BY A MINUS 
SIGN (-) AND THE LINE NUMBER OF THE REQUESTING 
INPUT STATEMENT. 

2) SYSTEM MESSAGES* SYSTEM REACTIONS TO UNUSUAL CONDITIONS, 
OR SYSTEM OUTPUT OF TEST FUNCTIONS DURING EXECUTION, 
ARE IDENTIFIED BY A PLUS SIGN (♦) IN PRINT POSITION 

ONE FOLLOWED BY AN APPROPRIATE STATUS WORD AND/OR A 
SHORT MESSAGE TO INFORM THE USER OF WHAT IS OCCURRING. 

3) ALL INTERNAL PROGRAM I/O IS PRECEDED BY A MINUS 
SIGN AND THE LINE NUMBER OF THE ORIGINATING I/O 
STATEMENT. IF THIS IS AN INPUT REQUEST* THE STATUS 
WORD READY WILL ALSO APPEAR (SEE ALSO RULE 1* B) 

k) LINE NUMBERS ARE ALWAYS PLACED ON STATEMENTS WHICH 
ARE RETAINED IN THE ACTIVITY AND TO WHICH THE USER 
MAY NEED REFERENCE. 

5) ALL STATEMENTS WHICH ARE ENTERED DURING UPDATING 
ARE IDENTIFIED BY AN ASTERISK <*>. 

6) THE INDICATORS + * ~* OR * WHEN USED APPEAR IN PRINT 
POSITION 1J ALL OTHER TYPE ALWAYS BEGINS IN PRINT 
POSITION 2. 

20.4,3. COMMENTS 



THE USE OF COMMENTS BY THE USER IS READILY OFFERED* AND THE 
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USER IS ENCOURAGED TO USE THE COMMENTING FACILITIES FREELY , HE 
MAY SPECIFY A COMMENT STATEMENT BY; 

X) A C IN COLUMN i WHEREBY THE COMMENT WILL BE RETAINED AS 

A PERMANENT PART OF HIS PROGRAM, 
2) A CL IN COLUMNS X, 2 WHEREBY THE COMMENT WILL NOT BE 
RETAINED IN HIS PROGRAM, THIS IS USEFUL IN REMARKING 
ABOUT THE CONVERSATIONAL ACTIVITY WHICH IS OCCURRING, 
ALSO THE USER MAY PLACE A COMMENT ON ANY OF THE SERVICE LANGUAGE 
STATEMENTS PROVIDED HE LEAVES AT LEAST ONE SPACE (THE 
SPECIFICATIONS FIELDS AND OPTIONS FIELD TERMINATOR) AFTER THE 
REQUIRED FORMAT OF THE COMMAND, HOWEVER* IF NO SPECIFICATION 
FIELDS ARE SPECIFIED ON THE COMMAND STATEMENT WHEN THESE FIELDS 
ARE OPTIONAL f THEN A SpACE-PERlOD-SPACE MUST PRECEDE THE COMMENT, 

20, <*,<*, GENERAL ARGUMENT SPECIFICATIONS 

WHENEVER THE FOLLOWING SYMBOLS APPEAR IN THE ARGUMENT 
SPECIFICATIONS, THEIR INTENT IS AS STATED BELOW; 



SYMBOL 

X 

L 
V 
R 



MEANING 

LEGAL FORTRAN NAME 

LINE NUMBER 

A NON-SUBSCRIPTED FORTRAN VARIABLE 

RANGE SPECIFICATION IN LINE NUMBERS, 

IF RsLr RANGE IS FROM L TO THE END OF THE 

CURRENT ACTIVlTYt IF R 5 L1/L2* THE RANGE IS 

FROM LX TO L2, ALL RANGES ARE CONSIDERED 

INCLUSIVE, 

FORTRAN STATEMENT LABEL OR L. 

V OR L 

Fortran statement label or v# 



LINE NUMBERS ARE OF THE FORM INTEGRALtFRACTlON , HOWEVER WHEN 
Pt R, OR L IS INDICATED AS BEING APPROPRIATE TO USE AS AN ARGUMENT 
OF A SERVICE LANGUAGE FUNCTION, IT IS PERMISSIBLE TO WRITE THE 
LINE NUMBER WITHOUT THE DECIMAL POINT PROVIDED IT IS A LINE NUMBER 
WHICH ONLY HAS AN INTEGRAL PART# 

20. tf ,5. PROGRAM ENVIRONMENT STATEMENTS 

THE PROGRAM ENVIRONMENT STATEMENTS CAN BE USED TO REFERENCE THE 
USER'S ACTIVITY AS A WHOLE, THEY CONSIST MAINLY OF EXECUTIVE 
CONTROL STATEMENTS, WITH TWO ADDITIONAL STATEMENTS PROVIDED TO 
SUPPLEMENT THE EXECUTIVE FEATURES, THERE ARE FIVE STATEMENTS 
UNDER THIS CATEGORY; 
ACTIVITY 
SAVE 
*ADD 
*CKPT 
♦RSTRT 
* INDICATES EXECUTIVE CONTROL LANGUAGE STATEMENTS 
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ACTIVITY 

THIS STATEMENT CAN BE USED TO SPECIFY A NAME FOR A USERtS 
ACTIVITY. THIS IDENTIFICATION IS THE NAME BY WHICH THE ACTIVITY 
IS KNOWN TO THE CONVERSATIONAL SYSTEM. THE NAME IS APPLIED AS AN 
ARGUMENT TO ALL PROGRAM ENVIRONMENT STATEMENTS IN WHICH A 
PARTICULAR NAME IS REQUIRED BUT NOT SPECIFIED! THE ACTIVITY 
STATEMENT CAN BE GIVEN ANYWHERE IN THE PROGRAM IN WHICH CASE THE 
LAST NAME GIVEN IS RETAINED AND USED TO IDENTIFY THE ACTIVITY. 

EXAMPLE (S) OF ALLOWABLE FORM(S): 
QACTIVITY X 

SAVE 

THE SAVE STATEMENT IS USED TO PRESERVE THE FORTRAN LANGUAGE 
STATEMENTS OF THE CURRENT ACTIVITY AT THE DEVICE. IF NO ARGUMENT 
IS SPECIFIED* THE NAME GIVEN IN THE ACTIVITY COMMAND IS USED AS 
THE FILE NAME UNDER WHICH THE ACTIVITY IS STORED. IF AN ARGUMENT 
IS SPECIFIED* THEN THE CURRENT ACTIVITY IS PRESERVED UNDER THE 
NAME GIVEN BY THE ARGUMENT. HOWEVER* IF THE ACTIVITY IS THE 
CONSTRUCTION OF A FORTRAN SUBROUTINE OR FUNCTION, THE NAME IN THE 
DEFINING STATEMENT REMAINS UNCHANGED. 

SPECIFICATION OF THE NAME ARGUMENT FOLLOWS THE NOTATION USED IN 
THE EXECUTIVE CONTROL STATEMENTS. 

THE EXECUTION OF THE SAVE STATEMENT DOES NOT CANCEL THE CURRENT 
ACTIVITY, INSTEAD* IT REMAINS IN EFFECT UNDER ITS ORIGINAL NAME. 
IF ANOTHER ACTIVITY HAD BEEN PREVIOUSLY STORED WITH THE SAME NAME 
AS THAT USED WITH THE SAVE STATEMENT, IT IS REPLACED. OTHERWISE* 
NEW SPACE IS ALLOCATED AND THE ACTIVITY IS STORED. IF A NEW 
ACTIVITY IS TO BE STARTED AFTER SAVING THE CURRENT ACTIVITY* THE 
CANCEL STATEMENT IS GIVEN. 

THE SAVE STATEMENT ALLOWS THE USER TO PRESERVE; 1) ALL THE 
SOURCE STATEMENTS* OR 2> SELECTED SOURCE STATEMENTS. IF SELECTED 
SOURCE STATEMENTS ARE TO BE SAVED* THE PARTICULAR LINE NUMBERS ARE 
SPECIFIED AS SPECIFICATIONS FIELDS OF THE FUNCTION OR THE RANGES 
ARE SPECIFIED AS THE TWO SUB-FIELDS OF THE SPECIFICATION FIELDS. 

EXAMPLE(S) OF ALLOWABLE FORM(S): 
QSAVE 
flSAVE X 

©SAVE L1*L2*...LN 
QSAVE X*L1*L3/L7*...LN 
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ADD 

THE ADD STATEMENT IS USED TO SPECIFY FORTRAN LANGUAGE 
STATEMENTS THAT ARE TO BE INTRODUCED INTO THE ACTIVITY FOR 
PROCESSING, THE ARGUMENT X IS THE NAME BY WHICH THE STATEMENTS 
ARE IDENTIFIED, THE STATEMENTS MAY HAVE BEEN SAVED BY THE USER 
DURING THE CURRENT ACTIVITY OR A PREVIOUS ACTIVITY, OR, TH&Y MAY 
HAVE BEEN ORGANIZED INTO A SYMBOLIC ELEMENT USING THE EXECUTIVE 
CONTROL LANGUAGE STATEMENTS, THE CONVERSATIONAL PROCESSOR REACTS 
TO A STATEMENT DELIVERED FROM A FILE SPECIFIED IN THE ADD 
STATEMENT AS THOUGH IT CAME DIRECTLY FROM THE REMOTE DEVICE* IN 
THIS REGARD, IF AN ERROR IS DETECTED, THE PROPER DIAGNOSTIC IS 
OUTPUT TO THE REMOTE DEVICE AND THE CONVERSATIONAL SYSTEM REQUESTS 
THE EXEC TO SET UP FOR THE USERtS REACTION, 

IT SHOULD BE NOTED THAT THE ADD STATEMENT CAN BE USED TO 
INTRODUCE FORTRAN LANGUAGE STATEMENTS THAT COMPRISE A COMPLETE 
FORTRAN PROGRAM WITHIN THEMSELVES OR STATEMENTS THAT ARE TO BE 
INCLUDED IN A PROGRAM CURRENTLY BEING CONSTRUCTED* IF A COMPLETE 
PROGRAM IS TO BE INTRODUCED, IT MUST BE THE ONLY PROGRAM HAVING AN 
ACTIVE STATUS DURING THE ACTIVITY. 

SPECIFICATION OF THIS STATEMENT IS ACCORDING TO THE EXECUTIVE 
CONTROL LANGUAGE NOTATION, 

CKPT 

THE CKPT STATEMENT IS USED TO SAVE THE ENTIRE PROGRAMMING 
ENVIRONMENT, IT ALLOWS THE USER TO ESTABLISH CHECKPOINTS DURING 
THE CONSTRUCTION AND DEBUGGING OF HIS ACTIVITY, SPECIFICATION OF 
THIS STATEMENT IS ACCORDING TO THE EXECUTIVE CONTROL LANGUAGE 
NOTATION. 

RSTRT 

mm mm 

THE RSTRT STATEMENT IS USED TO RE-ESTABLISH AN ACTIVITY THAT 
WAS PREVIOUSLY SAVED BY A CKPT STATEMENT, THE NAMED ACTIVITY 
REPLACES ANY WORK CURRENTLY BEING DONE AND IT ASSUMES AN ACTIVE 
STATUS, SPECIFICATION OF THIS STATEMENT IS ACCORDING TO THE 
EXECUTIVE CONTROL LANGUAGE NOTATION, 

20,4,6, EXECUTION CONTROL STATEMENTS 



THE EXECUTION CONTROL STATEMENTS ARE; 
BEGIN 
CLEAR 
CANCEL 
RESUME 
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BEGIN 

THE BEGIN STATEMENT CAN BE USED TO INITIATE EXECUTION OF THE 
USERtS IMMEDIATE ACTIVITY AT THE DEVICE OR OF A PROGRAM OR 
SUBPROGRAM IN THE PROGRAM ENVIRONMENT. THE FOLLOWING FORMS OF THE 
STATEMENT APPLY TO THE IMMEDIATE ACTIVITY: 

D THE BEGIN STATEMENT WITHOUT AN ARGUMENT INITIATES 
EXECUTION OF THE ACTIVITY FROM ITS BEGINNING <!.£,> 
FROM THE FIRST EXECUTABLE STATEMENT). 

2) THE BEGIN L STATEMENT INITIATES EXECUTION OF THE 
ACTIVITY AT LINE NUMBER L, 

3) THE BEGIN Ll/LN STATEMENT INITIATES EXECUTION OF THE 
ACTIVITY AT H AND TERMINATES EXECUTION AT LN # IF 
LI = Or EXECUTION INITIATES AT THE BEGINNING OF THE 
ACTIVITY. IF LI = LN, ONLY THE STATEMENT SPECIFIED 

BY LI IS EXECUTED, WHEN THIS FORM IS USED* THE SYSTEM 
WILL NOTIFY THE USER IF AN ATTEMPT IS MADE TO EXECUTE 
A STATEMENT OUTSIDE THE SPECIFIED RANGE. 

THE FOLLOWING FORM OF THE STATEMENT IS USED TO INITIATE 
EXECUTION OF A PROGRAM OR SUBPROGRAM IN THE PROGRAM ENVIRONMENT? 
1) BEGIN X 

if an argument list is required by the subprogram x, 
the user is responsible for initializing the argument 
before issuing the begin statement. this can be done 
by utilizing the exr statement. 

example(S) of allowable form(S): 

QBEGIN 

QBEGIN L 

QBEGIN Ll/LN 

QBEGIN X 

QBEGIN X 9 ARGUMENT 1 * ARGUMENT . • . ARGUMENTN 

CLEAR 

THE CLEAR STATEMENT CAN BE USED TO REINITIALIZE AN ACTIVITY IN 
THE FOLLOWING WAY; 

1) THE EFFECTS OF AN EXECUTION CAN BE CANCELLED* THIS 
MEANS THE SYSTEM REGARDS EACH EXECUTABLE STATEMENT 
IN THE ACTIVITY AS BEING NOT EXECUTED AND EACH 
VARIABLE AS BEING NOT REFERENCED OR SET. 

2) IN ADDITION TO CANCELLING THE EFFECTS OF AN EXECUTION, 
ALL TEST OPTIONS CAN BE REMOVED FROM THE ACTIVITY, 

IF BOTH THE EFFECTS OF AN EXECUTION ARE TO BE CANCELLED AND ALL 
TEST OPTIONS ARE TO BE REMOVED , THE CLEAR STATEMENT IS GIVEN 
WITHOUT ANY OPTION, IF ONLY THE EFFECTS OF AN EXECUTION ARE TO BE 
NULLIFIED, THE CLEAR STATEMENT IS GIVEN WITH THE OPTION, T. 

TO CANCEL SPECIFIC TEST OPTIONS OR TO REMOVE ONLY THE TEST 
OPTIONS FROM A PROGRAM* THE OFF STATEMENT SHOULD BE USED (SEE 
♦OFF' STATEMENT). 
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EXAMPLE(S) OF ALLOWABLE FORM(S): 
QCLEAR 
QCLEAR pT 

CANCEL 



THE CANCEL STATEMENT CAN BE USED TO NULLIFY THE USERtS CURRENT 
ACTIVITY WITHIN THE CONVERSATIONAL SYSTEM. THIS APPLIES ONLY TO 
THE ACTIVE IMAGE OF THE ACTIVITY AT THE DEVICE AND EXCLUDES ANY 
ACTIVITIES THAT MIGHT HAVE BEEN SAVED BY USE OF THE PROGRAM 
ENVIRONMENT STATEMENT. 

EXAMPLE (S) OF ALLOWABLE FORM(S) : 
QCANCEL 

RESUME 

THE RESUME STATEMENT IS USED TO RESUME EXECUTION OF AN ACTIVITY 
AFTER THE EXECUTION PROCESS HAS BEEN INTERRUPTED. IT IS USED ONLY 
IN RELATION TO THE PROCESS OF EXECUTION. EXECUTION RESUMES AT THE 
NEXT EXECUTABLE STATEMENT FOLLOWING THE POINT OF INTERRUPTION. IF 
EXECUTION HAS TERMINATED BECAUSE OF A STOP OR END STATEMENT' THE 
BEGIN STATEMENT MUST BE USED TO RESUME EXECUTION, IF A PARTIALLY 
CONSTRUCTED ACTIVITY IS BEING EXECUTED, THE END STATEMENT IS 
ASSUMED IF THE LINE NUMBER ASSOCIATED WITH THE LAST FORTRAN 
STATEMENT RETAINED IN THE ACTIVITY IS REACHED. 

EXAMPLE(S) OF ALLOWABLE FORM(S)5 
ORESUME 

20.4.7. STATEMENT MODIFICATION 

STATEMENT MODIFICATION REFERS TO ADDING* DELETING OR REPLACING 
STATEMENTS IN THE ACTIVITY, THE UPDATE STATEMENT PROVIDES THIS 
SERVICE. 

UPDATE 



THE UPDATE STATEMENT PROVIDES A MEANS FOR INSERTING, DELETING, 
AND REPLACING A SINGLE STATEMENT OR A SERIES OF STATEMENTS, WHEN 
USEDt IT SETS THE SYSTEM TO AN UPDATE MODE WHEREIN THE USER 
EMPLOYS THE STANDARD CORRECTION FORMAT SPECIFIED IN THE EXEC, 
THIS FORMAT REQUIRES A HYPHEN <-> IN COLUMN ONE OF THE SOURCE 
INPUT FOLLOWED BY THE UPDATING SPECIFICATION, A LINE OF THE FORM: 

-LIfLN . . . INDICATES THAT SOURCE LINES LI THRU LN ARE 
TO BE REPLACED BY SUCCEEDING STATEMENTS ENTERED BY THE USER UNTIL 
A TERMINATION COMMAND IS ENCOUNTERED, A LINE OF THE FORMr 

-L , , . INDICATES THAT SUCCEEDING STATEMENTS ARE TO BE 
INSERTED FOLLOWING LINE NUMBER L. 
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THE SEQUENCE OF STATEMENTS FOLLOWING THE HYPHEN LINE 
SPECIFICATION ARE ASSIGNED LINE NUMBERS BY THE SYSTEM DEPENDING 
UPON THE LINE NUMBER(S) IN THE SPECIFICATION, THE LINE NUMBER 
ASSIGNED REPRESENTS THE EXACT PHYSICAL POSITION INTO WHICH THE 
NEWLY INPUTTED STATEMENT WILL BE PLACEDt A PARTICULAR UPDATING 
SPECIFICATION IS TERMINATED EITHER BY ANOTHER SPECIFICATION* I.E.* 
-L1*LN OR -L* OR BY THE USER'S REQUESTING ANOTHER SERVICE VIA THE 
SERVICE LANGUAGE, IF NO ADDITIONAL SERVICE IS DESIRED, THE OFF 
STATEMENT IS USED, HOWEVER, IF THE USER REQUESTED THE UPDATE 
AFTER FIRST INTERRUPTING THE SYSTEM DURING AN EXECUTION PROCESS* 
HE CAN TERMINATE THE UPDATE MODE AND RETURN TO THE EXECUTION 
PROCESS BY USING THE RESUME STATEMENT, 

EXAMPLE(S) OF ALLOWABLE FORM(S): 

1) ©UPDATE 
-LX,LN 

SOURCE STATEMENTS FOR REPLACEMENT, IF 
DELETION IS DESIRED* NO SOURCE STATEMENTS 
ARE GIVEN, 

2) QUPDATE 
~L1 

SOURCE STATEMENTS FOR INSERTION, 

NOTE; A NEW HYPHEN SPECIFICATION CAN BE GIVEN ONCE ALL 

REPLACEMENT OR INSERTION STATEMENTS HAVE BEEN GIVEN 
FOR A PARTICULAR SPECIFICATION, 

20.4.6. INPUT FORMAT CONTROL 



TAB 

■»*■«• 

THE TAB STATEMENT CAN BE USED TO CONTROL THE CARD-COLUMN FORMAT 
OF FORTRAN LANGUAGE STATEMENTS ENTERED FROM THE DEVICE DURING AN 
ACTIVITY. IT ALLOWS THE USER TO SPECIFY BOTH A PARTICULAR 
CHARACTER WHICH THE SYSTEM IS TO USE AS A TERMINATION SYMBOL FOR A 
SEQUENCE OF CHARACTERS, AND SPECIFIC POSITIONS AT WHICH THE INPUT 
IS TO BE MAPPED, WHEN THE TERMINATION CHARACTER IS ENCOUNTERED IN 
THE SOURCE STATEMENT, THE SYSTEM WILL MAP SUBSEQUENT CHARACTERS AT 
THE NEXT SPECIFIED POSITION. IF THE TAB STATEMENT IS NOT GIVEN 
PRIOR TO THE SYSTEM'S PROCESSING OF STATEMENTS (WHERE CARD FORMAT 
IS REQUIRED)* A STANDARD CARD LAYOUT WILL BE ASSUMED. 

EXAMPLE (S) OF ALLOWABLE FORM(S): 
STAB CHARACTER* II* 12, ...IN 

CHARACTER - TERMINATION CHARACTER. 

I - integer positions where source input is to be 

MAPPED. 
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20,4.9. DISPLAY FUNCTIONS 



THE 



DISPLAY FUNCTIONS ARE? 
LIST 
XREF 
PUNCH 



LIST 



PRODUCES A LISTING OF STATEMENTS IN THE USERJS ACTIVITY, THE 
LISTING IS DISPLAYED AT THE TERMINAL AND EACH STATEMENT INVOLVED 
IS PREFACED BY ITS CORRESPONDING LINE NUMBER, NO RENUMBERING IS 
IMPLIED* BUT MAY BE REQUESTED THROUGH THE OPTIONS FlELDt 



EXAMPLE (S) 
©LIST 



OF ALLOWABLE FORM(S) 



QLIST Ri/R2#...RN-1/RN 

OLlSTfR 

QLISTtR L 



PRODUCES A LISTING OF THE 
ENTIRE USER'S ACTIVITY. 
PRODUCES A LISTING OF THE 
RANGES SELECTED BY THE USER, 
REQUESTS THE SYSTEM TO 
RENUMBER WHILE LISTING* 
RENUMBER AND LIST FROM LINE 
L TO THE END OF THE USER?S 
ACTIVITY. 



XREF 

PRODUCES A CROSS REFERENCE LISTING OF LABELED STATEMENTS AND/OR 
VARIABLES APPEARING IN THE USSR'S ACTIVITY. ALL STATEMENTS ARE 
LISTED IN NUMERICAL SEQUENCE BY LABEL NUMBERS * AND EACH STATEMENT 
IS ACCOMPANIED BY THE LINE NUMBER WHICH CORRESPONDS TO THE 
STATEMENT AND BY THE LINE NUMBERS OF ALL STATEMENTS WHICH MAKE 
REFERENCE TO THAT PARTICULAR STATEMENT. THE FORMER LINE NUMBER IS 
PRECEDED BY A PLUS SIGN* WHILE THE LATTER LINE NUMBERS ARE ALL 
PRECEDED BY A MINUS SIGN. ALL VARIABLES ARE LISTED 
ALPHABETICALLY , AND EACH VARIABLE IS ACCOMPANIED BY THE LINE 
NUMBERS OF STATEMENTS WHICH WHEN EXECUTED WILL CAUSE THE VARIABLE 
TO BE SET AND OF THOSE STATEMENTS IN WHICH THE VARIABLE WILL BE 
CONSIDERED USED. THE FORMER LINE NUMBERS ARE PRECEDED BY A PLUS 
SIGN ANO THE LATTER LINE NUMBERS ARE PRECEDED BY A MINUS SIGN. 
THE ALPHABETIC AND NUMERICAL SEQUENCE LISTING IS ONLY PROVIDED FOR 
THE FIRST OF THE ALLOWABLE FORMS BELOW, THE SECOND FORM PRODUCES 
A CROSS REFERENCE LISTING WHICH DIRECTLY CORRELATES WITH THE ORDER 
IN WHICH THE SPECIFICATION FIELD ARGUMENTS APPEAR. 



EXAMPLE (S) OF ALLOWABLE FORM (S) I 
QXREF 



PRODUCES A CROSS REFERENCE 
LISTING FOR ALL LABELED 
STATEMENTS AND ALL VARIABLES 
IN THE ACTIVITY. 
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©XREF Z1,Z2,...2N 



PRODUCES A CROSS REFERENCE 
LISTING FOR ONLY THOSE 
LABELED STATEMENTS AND/OR 
VARIABLES WHICH ARE 
SPECIFIED. 



PUNCH 



PRODUCES A CARD IMAGE(S) ©F FORTRAN SOURCE STATEMENT(S) IN THE 
USER'S ACTIVITY. SERVICE LANGUAGE STATEMENTS ARE NOT pUNCHEDt 



example(s) of allowable form<s); 

qpunch 

CRUNCH Rl/R2,»..RN-i/RN 



QPUNCH L 



ALL FORTRAN STATEMENTS ARE 

PUNCHED OUT. 

ONLY THE FORTRAN STATEMENTS 

IN THE SELECTED RANGES ARE 

PUNCHED OUT. 

PUNCH ALL FORTRAN STATEMENTS 

FROM LINE L TO THE ENDt 



20.4.10. TEST FUNCTIONS 



THE TEST FUNCTIONS PROVIDED BY THE SYSTEM OFFER TO THE USER THE 
CAPABILITY OF SELECTIVELY MONITORING AND CONTROLLING THE EXECUTION 
OF THE ACTIVITY. THE AMOUNT OF 'DEBUGGING' PROVIDED BY THE SYSTEM 
MAY VARY BETWEEN EXTREMES* HOWEVER, IT IS ALWAYS DIRECTLY 
MANAGEABLE BY THE USER, ALSO* VIA EXR, KEYlNf AND EX USAGE, HE 
CAN CAUSE A VERY POWERFUL COMPUTER TO REACT AS A DESK CALCULATOR. 

TRACE 

TRAP 

TRAIL 

GUARD 

DUMP 

TALLY 

LIMIT 

KEYIN 

EXR 

EX 

RENAME 

AUDIT 

EDIT 

TRACE 



INFORM USER WHENEVER THE VALUE OF THE VARIABLE(S) UNDER TRACE 
CHANGES AS A RESULT OF ITS APPEARANCE AS THE LEFTMOST VARIABLE OF 
AN ARITHMETIC ASSIGNMENT STATEMENT, OR AN INPUT STATEMENT IN WHICH 
THE VARIABLE APPEARS IN THE INPUT LIST, 
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EXAMPLE (S) OF ALLOWABLE FORM(S): 
QTRACE 



©TRACE VlfV2,.,.VN 



- PLACES A TRACE ON ALL 
VARIABLES IN THE USERfS 
ACTIVITY. 

- TRACE ONLY THOSE VARIABLES 
SPECIFIED, 



TRAP 



INFORM THE USER OF BOTH THE ORIGIN (LINE NUMBER ONLY) AND 
DESTINATION (LINE NUMBER AND STATEMENT NUMBER) OF EVERY TRANSFER 
WITHIN THE ENTIRE CURRENT ACTIVITY, OR ONLY IN SPECIFIC RANGES. 



EXAMPLE (S) OF ALLOWABLE FORM(S) 

QTRAP 

STRAP Rl/R2,,..RN-i/RN 
TRAIL 



- PERFORM TRAPPING IN THE 
RANGE OF THE ENTIRE 
ACTlVITYt 

- TRAPPING IS ONLY EFFECTIVE 
FOR THE RANGES SPECIFIED. 



INFORM THE USER WHENEVER EXECUTION CONTROL TRANSFERS OUT OF THE 
RANGE OF THE CURRENT ACTIVITY. SUCH WOULD BE THE CASE IF CONTROL 
WERE TO TRANSFER TO A FUNCTION, A SUBROUTINE, OR A PROGRAM IN THE 
USER'S ENVIRONMENT. 



EXAMPLE(S) OF ALLOWABLE FORM(S)J 
I3TRAIL 



- REQUESTS A TRAIL ON THE 
CURRENT ACTIVITY. 



GUARD 



PROVIDES THE USER WITH A MEANS OF PROTECTING ACTIVITY AREAS 
FROM UNWARRANTED EXECUTION. 



EXAMPLE (S) OF ALLOWABLE FORM(S): 
QGUARD 

QGUARD R1/R2,...RN-1/RN 



- AREA PROTECTED IS THE ENTIRE 
ACTIVITY, 

AREA(S) PROTECTED ARE THOSE 
SPECIFIED, 



DUMP 



ALLOWS THE USER TO SELECT THOSE VARIABLES WHOSE VALUES HE 
WISHES DISPLAYED, THE SELECTION MAY BE FOR ALL VARIABLES IN THE 
ACTIVITY, FOR ONLY THOSE IN SPECIFIC STATEMENTS* FOR ONLY THOSE 
STATED EXPLICITLY IN THE SPECIFICATIONS FIELDS OR A COMBINATION OF 
THE LATTER TWO. BY PLACING A Q IN THE OPTIONS FIELD THE USER WILL 
RESTRICT THE DUMPING OF VARIABLES TO ONLY THOSE WHICH HAVE CHANGED 
IN VALUE SINCE THE BEGINNING OF THE ACTIVITY (THOSE VARIABLES 
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WHICH HAVE BEEN SET) OR SINCE THE LAST EXECUTION OF A DUMP 
FUNCTION IN WHICH THE VARIABLE WAS INVOLVED. 



EXAMPLE(S) OF ALLOWABLE FORM(S) 
©DUMP 

QDUMP Pl,P2t...PN 



ODUMPfQ 

QDUMPfQ Pa,,P2#.,,PN 



DUMP ALL VARIABLES IN THE 

ENTIRE ACTIVITY, 

DUMP ONLY THE VARIABLES 

EXPLICITLY STATED OR 

INVOLVED IN THE SPECIFIED 

STATEMENTS* 



TALLY 

DISPLAYS THE CURRENT EXECUTION COUNT ON THE STATEMENTS 
SPECIFIED BY THEIR CORRESPONDING LINE NUMBERS, THE SYSTEM 
AUTOMATICALLY KEEPS THIS EXECUTION COUNT ON ALL EXECUTABLE 
STATEMENTS. THIS IS A 'RUNNING* COUNT AND IS NOT RELATED TO ANY 
SPECIFIC BEGIN COMMAND. HOWEVER* THE EXECUTION COUNT MAY BE 
REINITIALIZED BY USE OF CLEAR. 



EXAMPLE (S) OF ALLOWABLE FORM(S): 
QTALLY 



QTALLY L1'L2,...LN 



DISPLAY THE EXECUTION COUNT 
FOR ALL EXECUTABLE STATE- 
MENTS. 

DISPLAY THE EXECUTION COUNT 
FOR ONLY THOSE STATEMENTS 
SPECIFIED. 



LIMIT 



REQUESTS THE SYSTEM TO MONITOR THE VALUE OF A VARIABLE OR THE 
EXECUTION COUNT OF A STATEMENT AS SPECIFIED BY THE USER. WHENEVER 
THE STATED CONDITION OCCURS, OR IN THE CASE OF A RANGE SETTING, 
WHENEVER THE RANGE IS VIOLATED, THE USER WILL RECEIVE A MESSAGE TO 
THAT EFFECT, AND THE SYSTEM WILL WAIT FOR FURTHER COMMANDS,* ALL 
CONDITIONS STATED ARE STAND ALONE CONDITIONS, AND THE LOGICAL 
OPERATORS OF AND, ORr AND NOT ARE NOT ALLOWED. ALSO THE RULES OF 
FORTRAN APPLY WITH RESPECT TO THE MODES OF THE VARIABLES AND 
STATED VALUES. 

THE LIMIT SETTING IS ONLY 'LOCAL' TO THE CURRENT ACTIVITY AND 
DOES NOT CARRY OVER TO SUBROUTINES OR SUBPROGRAMS WHICH MAY USE 
THE VARIABLE IN ITS PROCESSING. ALSO, WHEN A LIMITED VARIABLE IS 
USED AS AN ARGUMENT TO A SUBPROGRAM, THE VALUE OF THE VARIABLE IS 
NOT CHECKED UNTIL A SUBSEQUENT REFERENCE IS MADE TO IT IN THE 
USER'S ACTIVITY. THERE MAY BE ONLY ONE ACTIVE LIMIT On A VARIABLE 
OR STATEMENT AT ANY ONE TIME. 
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THE PLACING OF A LIMIT ON A SUBSCRIPTED ELEMENT IS NOT ALLOWED' 
HOWEVER THE USER MAY PLACE A LIMIT On a NON-SUBSCRIPTED ARRAY 
NAME* IN WHICH CASE, THE CONDITION OR RANGE IS IMPOSED ON ALL 
ELEMENTS OF THE ARRAY, HOWEVER, A LIMIT PLACED ON A VARIABLE 
WHICH APPEARS IN AN EQUIVALENCE STATEMENT DOES NOT APPLY TO THE 
VARIABLES TO WHICH IT IS EQUlVALENCEDt 

EXAMPLE(S) OF ALLOWABLE FORM(S): 
QLIMIT LMTX,LMT2, ...LMTN 

WHERE LMTN MAY BE OF ONE OF THE FOLLOWING FORMS; 

A) VARIABLE. *. VALUE 

WHERE * DENOTES ONE OF THE RELATIONAL OPERATORS 
GT, GE, EQ» LT, LE OR NE. 

B) VARIABLE. R,VALUE1/VALUE2 

WHERE VALUE1 AND VALUE2 ARE CONSTANT VALUES WHICH 
REPRESENT THE LOW AND HIGH LIMITS RESPECTIVELY OF 
A RANGE IMPOSED ON THE VARIABLE , I.E., VALUE1 IS 
LESS THAN OR EQUAL TO THE VARIABLE WHICH IS LESS 
THAN OR EQUAL TO VALUE2. 

C) N#EQ. VALUE 

WHICH IS A REQUEST TO INFORM THE USER WHENEVER 
THE EXECUTION COUNT OF THE STATEMENT REPRESENTED 
BY N IS EQUAL TO VALUE WHICH DENOTES AN INTEGER 
CONSTANT. 

KEYIN 

ALLOWS THE USER TO SPECIFY A POINT(S) AT WHICH DURING THE 
EXECUTION OF HIS PROGRAM HE WOULD LIKE CONTROL PASSEO ON TO HIM AT 
THE TERMINAL. AT THIS TIME INpUT IS REQUESTED OF THE USER, AND HE 
MAY ENTER ANY AVAILABLE SERVICE COMMAND EXCEPT EXR OR USE EXR ON A 
SINGLE STATEMENT. THE USER INFORMS THE SYSTEM WHEN HE IS THROUGH 
ENTERING KEYBOARD INPUT OR HAS NO INPUT CURRENTLY TO ENTER BY 
ISSUING A RESUME COMMAND. ALSO NO NESTING OF EXECUTION IS 
ALLOWED, I.E., IF A BEGIN COMMAND IS ENTERED HERE, IT OVERRIDES 
THE EXECUTION WHICH WAS OCCURRING WHEN THE KEYIN REQUEST WAS 
INITIATED. WHENEVER THE USER WISHES TO REMOVE A KEYIN REQUEST 
FROM A POINT IN HIS PROGRAM, HE MUST USE KEYIN WITH THE 
APPROPRIATE LINE NUMBER(S) AS AN ARGUMENT OF THE OFF COMMAND, IF 
A COMMENT APPEARS ON A KEY IN STATEMENT, OR ON A RESUME COMMAND 
WHICH ENDS THE KEYIN ACTIVITY' THIS COMMENT WILL BE DISPLAYED TO 
THE USER WHENEVER THE POINT IS ENCOUNTERED DURING EXECUTION WHICH 
THE USER HAS SPECIFIED AS BEING THE POINT OF KEYIN ACTIVITY. THE 
COMMENT MAY BE OVERRIDDEN' AND THE DISPLAY WILL ALWAYS BE OF THE 
MOST RECENT. 



EXAMPLE(S) OF ALLOWABLE FORM(S): 
QKEYIN NlrtttNN 



INFORMS THE SYSTEM THAT A 
KEYIN ACTIVITY IS DESIRED 
BY THE USER BEFORE THE 
EXECUTION OF THE STATEMENT 
REPRESENTED BY NN. 
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EXR 

REQUESTS THE SYSTEM TO IMMEDIATELY EXECUTE ALL ARITHMETIC 
ASSIGNMENT AND I/O STATEMENTS WHICH ARE SUBSEQUENTLY ENTERED, 
RESULTS OF ARITHMETIC ASSIGNMENT STATEMENTS ARE PROMPTLY 
DISPLAYED 9 UNLESS THE STATEMENT INVOLVED MERELY THE SETTING OF A 
VARIABLE TO A STATED CONSTANT' IN WHICH CASE A SYSTEM DISPLAY 6F 
THE RESULT WOULD BE REDUNDANT* THE RESULT WILL ALSO BE STORED IN 
THE LEFTMOST VARIABLE OF THE STATEMENT, THESE STATEMENTS ARE MADE 
A PERMANENT PART OF THE USER'S ACTIVITY UNLESS OTHERWISE 
DESIGNATED (SEE »EX/EXR USAGE' ON A STATEMENT), EXIT FROM SUCH A 
MODE OF OPERATION DURING PROGRAM CONSTRUCTION MAY BE AFFECTED BY 
AN OFF (EXR) COMMAND* OR THE INTRODUCTION OF ONE OF THE FOLLOWING 
SERVICE LANGUAGE COMMANDS; 

EX XREF 

UPDATE PUNCH 

BEGIN LIST 

LOAD TALLY 

SAVE DUMP 

CANCEL AUDIT 

CLEAR 

EXAMPLE(S) OF ALLOWABLE FORM(S)J 

I3EXR 



EX 

REQUESTS THE SYSTEM TO IMMEDIATELY EXECUTE ALL ARITHMETIC AND 
I/O STATEMENTS WHICH ARE SUBSEQUENTLY ENTERED, THESE STATEMENTS 
ARE IMMEDIATELY EXECUTED* THE RESULTS DISPLAYED* AND THE STATEMENT 
REMOVED FROM THE ACTIVITY, THE DISPLAY OF RESULTS WILL NOT OC£UR 
ON A STATEMENT WHICH INVOLVES MERELY SETTING OF A VARIABLE TO A 
CONSTANT VALUE. THE RESULTS OF THE EXECUTION WILL BE STORED IN 
THE VARIABLES INVOLVED* PROVIDED THE VARIABLE HAS PREVIOUSLY BEEN 
MADE KNOWN TO THE SYSTEM. ONLY ARITHMETIC ASSIGNMENT AND I/O 
STATEMENTS ARE ACCEPTED* AND THIS MODE OF OPERATION DURING PROGRAM 
CONSTRUCTION MAY BE ENDED BY AN OFF (EX) COMMAND OR THE ISSUANCE 
OF ANY OTHER SERVICE LANGUAGE COMMAND, ALSO THE USE OF EXR ON A 
STATEMENT IS NOT ALLOWED, 

example(s) of allowable form(s); 

qex 

ex/exr usage 

DURING PROGRAM CONSTRUCTION THE USER HAS THE CAPABILITY TO 
EFFECTIVELY USE THE COMPUTER AS A DESK CALCULATOR, HE MAY OPEBATE 
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ENTIRELY IN THIS FASHION THROUGH THE EX COMMAND* OR ONLY PARTLY 
WHILE CONTINUING PROGRAM CONSTRUCTION BY EMPLOYING THE EXR 
COMMAND. HE MAY ALSO FIND IT PRACTICAL TO BE ABLE TO HAVE A 
SINGLE ARITHMETIC ASSIGNMENT OR I/O STATEMENT EXECUTED WITHOUT 
HAVING TO ISSUE COMMANDS TO ENTER AND TERMINATE SUCH A MODE OF 
OPERATION. THIS THE USER MAY EFFECTIVELY DO BY UTILIZING EX OR 
EXR ON A SINGLE STATEMENT. THE EX OR EXR MUST BE PLACED IN THE 
PRINT POSITIONS CORRESPONDING TO COLUMNS ONE AND TWO OR ONE* TWO, 
AND THREE, RESPECTIVELY. THE EFFECT WILL BE THE SAME AS IF IT HAD 
IMMEDIATELY PRECEDED THIS STATEMENT WITH AN EX OR EXR SERVICE 
LANGUAGE COMMAND, AND DIRECTLY FOLLOWED IT WITH ANOTHER SERVICE 
LANGUAGE COMMAND WHICH WOULD TERMINATE THAT MODE OF OPERATION 
DURING PROGRAM CONSTRUCTION, 

RENAME 



ALLOWS THE USER TO INFORM THE SYSTEM THAT HE WOULD LIKE DURING 
EXECUTION FOR THE SYSTEM TO TREAT REFERENCES TO ONE SYMBOLIC 
ELEMENT AS THOUGH THE REFERENCES WERE TO A SECOND SYMBOLIC 
ELEMENT. THIS RENAMING DOES NOT PRODUCE ANY CHANGE IN THE SOURCE 
PROGRAM IMAGE OF THE ACTIVITY AND MAY BE TERMINATED AT THE USERtS 
DISCRETION. A RENAMED ELEMENT MUST BE RENAMED TO AN ELEMENT OF 
THE SAME TYPE* I.E.* VARIABLE TO VARIABLE* FUNCTION TO FUNCTION* 
ETC, ALTHOUGH THE RENAMING OF INDIVIDUAL ELEMENTS OF AN ARRAY IS 
NOT PERMITTED* THE USER MAY RENAME AN ENTIRE ARRAY TO A SECOND 
ARRAY. THE RENAMING OF A VARIABLE WHICH IS SUBSEQUENTLY UTILIZED 
IN THE ACTIVITY AS THE CONTROL INDEX OF A DO LOOP IS ONLY IN 
EFFECT UP TO THAT POINT DURING EXECUTION WHEN THE SYSTEM 
ENCOUNTERS ITS USE AS THE DO LOOP INDEX. THE SYSTEM HONORS EACH 
RENAME PER SE AND DOES NOT FOLLOW A *CHAIN* OF RENAMED VARIABLES, 
FOR EXAMPLE* A RENAME OF A TO B AND A SUBSEQUENT RENAME OF B TO C 
DOES NOT RESULT IN A RENAME OF A TO C. ALSO THE RENAMING OF AN 
ELEMENT WHICH IS EQUIVALENCED DOES NOT APPLY TO THE ELEMENTS TO 
WHICH THE RENAMED ELEMENT WAS EQUIVALENCED. 

EXAMPLE <S) OF ALLOWABLE FORM (S) I 

QRENAME VI/V2*V3/V«f* . ..VN-I/VN * ALL REFERENCES TO VN-X 

ARE TREATED AS REFERENCES 
TO VN. 



AUDIT 

INFORMS THE USER OF UNEXECUTED REGIONS IN HIS ACTIVITY AND OF 
VARIABLES 'NOT SET' OR 'NOT USED' IN THE ACTIVITY. THE USER MAY 
SELECT THE DEGREE OF AUDIT HE WANTS PERFORMED THROUGH 
SPECIFICATIONS IN THE OPTIONS FIELD. 



EXAMPLE(S) OF ALLOWABLE FORM(S): 
QAUDIT 



- REQUESTS A COMPLETE AUDIT* 
I.E.* INFORM THE USER OF 
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QAUDIT*X 
OAUDIT#S 
QAUDIT*U 



QAUOITfXS 
OAUDlTrXU 
QAUDITrSU 



UNEXECUTED REGIONS* 

VARIABLES NOT SET AND 

VARIABLES NOT USED IN HIS 

ACTIVITY, 

USER DESIRES TO KNOW ONLY 

OF THE UNEXECUTED REGIONS, 

REQUESTS KNOWLEDGE OF THOSE 

VARIABLES 'NOT SET'. 

USER WANTS TO KNOW WHAT 

VARIABLES HAVE NOT BEEN 

USEDt 



EDIT 

ENABLES THE USER TO SPECIFY A FORMAT (S) WHICH WILL CONTROL THE 
DISPLAY OF VARIABLES OuTPUTTED AS A RESULT OF THE SYSTEM'S TEST 
FUNCTIONS, INITIALLY* EACH TERMINAL IS SET TO THE STANDARD 
FORMATS OF J 

E15.8 FOR REAL SINGLE PRECISION VARIABLES 
I il FOR INTEGER SINGLE PRECISION VARIABLES 
D28.21 FOR REAL DOUBLE PRECISION VARIABLES 

THE FORMS ALLOWABLE TO OVERRIDE THE SYSTEM STANDARDS ARE 5 
E/F FOR REAL SINGLE PRECISION VARIABLES 
I FOR INTEGER SINGLE PRECISION VARIABLES 
DXX f XX FOR REAL DOUBLE PRECISION VARIABLES 

EXAMPLE (S) OF ALLOWABLE FORM(S); 
OEDIT FMU*FMT2f ...FMTN 

WHERE N IS LESS THAN OR EQUAL TO 3 AND FMTN IS ONE OF 
THE ALLOWABLE FORMAT SPECIFICATIONS TO OVERRIDE THE ONE 
WHICH WAS PREVIOUSLY IN EFFECT FOR THAT TYPE OF 
VARIABLE. THE ONE PREVIOUSLY IN EFFECT MAY HAVE BEEN 
THE SYSTEM STANDARD OR THE ARGUMENT OF A PREVIOUS EDIT 
COMMAND. THIS COMMAND DOES NOT ALTER THE FORMAT 
SPECIFICATIONS WHICH ARE CURRENTLY IN EFFECT FOR THOSE 
TYPE OF VARIABLES TO WHICH FMTN DOES NOT PERTAIN. 



IF THE USER WISHES 
FOR ANY OR ALL OF THE 
ON THE EDIT FUNCTION 
INDICATION. WHEN EDI 
THE PARAMETERS WHICH 
RS - REVERT TO 
PRECISION 
IS - REVERT TO 
PRECISION 



TO REVERT TO THE SYSTEM STANDARD FORMAT (S) 
VARIABLE TYPES HE MUST ISSUE THE OFF COMMAND 

WITH THE APPROPRIATE VARIABLE TYPE 

T IS USED AS AN ARGUMENT IN THE OFF COMMAND* 

MAY BE SPECIFIED WITH EDIT ARE; 

THE SYSTEM STANDARD FOR REAL SINGLE 

VARIABLES. 

THE SYSTEM STANDARD FOR INTEGER SINGLE 

VARIABLES. 
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RD - REVERT TO THE SYSTEM STANDARD FOR REAL DOUBLE 
PRECISION VARIABLES, 

HOWEVER, IT IS SUFFICIENT TO MERELY ISSUE AN OFF (EDIT) IF THE 
USER WISHES TO REVERT TO THE SYSTEM STANDARD FORMATS FOR ALU 
VARIABLE TYPES. 

20.4, U. OFF FUNCTION 

OFF 

ALLOWS THE USER TO TERMINATE THOSE SERVICE FUNCTIONS WHICH ARE 
NO LONGER DESIRED IN THE CURRENT ACTIVITYt THE COMMAND MAY ALSO 
BE USED TO END A CERTAIN MODE OF OPERATION WHICH MAY HAVE BEEN 
ESTABLISHED BY A PRIOR COMMAND, I.E,, EX, EXR, AND/OR UPDATE, FOR 
FURTHER REINITIALIZATION OF HIS ACTIVITY, THE USER SHOULD REFER TO 
THE CLEAR FUNCTION, 



EXAMPLE (S) 

flOFF 



OF ALLOWABLE FORM(S) 



©OFF (Pi), (Fa),.,. (FN) 



TERMINATES ALL CONDITIONS 
WHICH ARE CURRENTLY IN 
EFFECT AS A RESULT OF 
PREVIOUS ISSUANCES OF ANY 
OR ALL THE SERVICE LANGUAGE 
FUNCTIONS TO WHICH OFF MAY 
BE APPLIEDt 

TERMINATES THE FUNCTIONS 
DESIGNATED BY FNt FN MUST 
BE ENCLOSED IN PARENTHESES, 
AND THE FORM WHICH IT CAN 
TAKE IS DEPENDENT ON THE 
SERVICE LANGUAGE FUNCTION 
BEING TERMINATED (SEE 
ACCOMPANYING TABLE) t 



FN 



EX 

EXR 

UPDATE 

TRAIL 

TRACE 

TRAP 

GUARD 

LIMIT 

KEYIN 

SET 

RENAME 

EDIT 

TAB 



EFFECT OF OOFF ,,.FN,,,, 



- MODE OF OPERATION ESTABLISHED BY FN 
IS TERMINATED t 



»j 



- ALL CONDITIONS WHICH ARE CURRENTLY 
IN EFFECT AS A RESULT OF PRIOR 
ISSUANCES OF THE FUNCTION REPRESENTED 
BY FN ARE REMOVEDt 
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TRACE V1*...VN 

TRAP Rl/R2*tttRN-l/RN 

GUARD R1/R2, ,,,RN-i/RN 

KEYlN N1*N2*.,.NN 

SET VI*... VN 

RENAME Vi/V2*,..VN-1/VN 

EDIT TI,.,.TN 

WHERE N IS LESS THAN 
OR EQUAL TO 3 AND T 
IS RSf IS OR RD. 

LIMIT Tl*..,TN 

WHERE T IS N OR V, 



FN TAKEN OFF OR REMOVED FROM 
DESIGNATED VARIABLES* AREAS 
OR THE ACTIVITY, 



SYSTEM OUTPUT REVERTS TO 
STANDARD FORMAT FOR TYPE OF 
VARIABLE SPECIFIED BY T. 



LIMIT'S PREVIOUSLY ON 
U*,,,TN ARE REMOVEDt 



20.4.12. SET FUNCTION 

SET 

ALLOWS THE USER TO SYMBOLIZE ANY VALID CHARACTER EXPRESSION* 
HOWEVER* IT MAY NOT CONTAIN AN & (AMPERSAND)* AND THE NUMBER OF 
CHARACTERS MUST NOT EXCEED 12* THE SYSTEM ALLOWS FOR A MAXIMUM OF 
TEN SET SYMBOLS TO BE ACTIVE AT ANY ONE TIME, THIS SYMBOL MAY 
SUBSEQUENTLY BE USED AS AN ARGUMENT IN ANY CONVERSATIONAL COMMAND* 
WITH THE SYMBOL BEING REPLACED BY THE MOST RECENT CHARACTER 
EXPRESSION TO WHICH IT WAS SET. IF THE SYMBOL IS REFERRED TO AND 
HAS NOT BEEN PREVIOUSLY SET* THE SYSTEM WILL CONSIDER THE SYMBOL 
AS UNDEFINED. WHEN USED* THE SYMBOL MUST BE PRECEDED BY AN & 
(AMPERSAND) AND FOLLOWED BY A SPACE t THE SYSTEM WILL REPLACE THE 
SET SYMBOL* AND BOTH ITS PREFIX (+) AND DELIMITER (SPACE) WITH THE 
•VALUE* TO WHICH THE SYMBOL WAS SET, THIS IS THE ONLY SYSTEM 
ACTION WHICH OCCURS WHEN A SET SYMBOL IS ENCOUNTERED. IT IS THE 
USERtS RESPONSIBILITY TO ASCERTAIN THAT THE SYMBOL WHEREVER USED 
WILL BE REPLACED BY A CHARACTER EXPRESSION WHICH IS CONSISTENT 
WITH THE FORMAT SPECIFICATIONS AND ARGUMENT DEMANDS OF THE COMMAND 
IN WHICH IT APPEARS, 

MORE THAN ONE SET SYMBOL MAY APPEAR IN A COMMAND, AND THE USER 
MAY CONCATENATE A SET SYMBOL WITH OTHER SET SYMBOLS OR WITH OTHER 
VALID CHARACTERS. THERE ARE NO SPECIAL RULES NEEDED FOR 
CONCATENATION* MERELY THE AWARENESS BY THE USER OF SUCH A PROCESS* 
AND THE PROPER SPECIFICATION, WHENEVER USING A SET SYMBOL. 

EXAMPLE(S) OF ALLOWABLE FORM(S) : 
©SET NAME = (CHARACTER STRING) 
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WHERE NAME IS A LEGAL FORTRAN NAME WHICH MAY BE USED AS 
A SET SYMBOL TO REPRESENT THE CHARACTER STRING WHICH IS 
ENCLOSED WITHIN THE PARENTHESES (THE FIRST RIGHT 
PARENTHESIS ALWAYS ENDS THE CHARACTER STRING). 



20.4.13. EXAMPLES OF CFOR 



QCFOR 

♦NOTE 

101. 



101. 



CONVERSATIONAL 


FORTRAN IN EFFECT 


READY 


QEX 




READY 




Z = SQRT (CONSTANT) 
Z = VALUE 


READY 




Y = SIN (CONSTANT) 

Y = VALUE 


READY 




R = SIN (CONSTANT) 
R = VALUE 


READY 


QOFF 


(EX) 



QCFOR 


* 
t 
• 






♦NOTE 


CONVERSATIONAL 


FORTRAN IN EFFECT 


101. 


READY 




QACTIVITY TEST 


101. 


READY 




READ (2r20)fA»B»C 


102* 


READY 




10 A = B ♦ C 


103. 


READY 




QUPDATE 


* 


READY 




-lOlflOl 


♦ 101. 


READY 




READ (2r20)rB'C 


♦101.1 


READY 




QOFF (UPDATE) 


103. 


READY 




QTRACE A 


103. 


READY 




R = B/A + C 


m. 


READY 






QCFOR 








♦NOTE 


CONVERSATIONAL 


FORTRAN IN EFFECT 


101. 


READY 




QACTIVITY EXAMPLE 


101. 


READY 




QTRACE AfBtC 


101. 


READY 




READ <2t20)r£UBrt 


102. 


READY 




D = A • B ♦ C 


103* 


READY 




A = D+C/A 


104, 


READY 




B =A-D 


105. 


READY 




20 FORMAT (F8.3) 


106. 


READY 




QBEGIN 


-101. 


READY 


(INPUT VALUES ENTERED FOR Ar B AND C) 


+TRC 






103. A = VALUE 


+TRC. 






!0<t. B = VALUE 


106. 


READY 
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QCFOR 


* 








+NOTE 


CONVERSATIONAL 


FORTRAN IN EFFECT 


101. 


READY 






DIMENSION A(lQQ) 


102, 


READY 






QEXR 


102, 


READY 






20 FORMAT (F8.3) 


103. 


READY 






READ <2,20)>B,C 


-103. 


READY 


(INPUT 


VALUES ENTERED FOR B AND C) 


X0<*. 


READY 






= 20 


105. 


READY 






E = 20-B-C 
E = VALUE 


106. 


READY 






E = 20-C-B 
E = VALUE 


107. 


READY 






EX E = B/C+19.9 
E = VALUE 


107. 


READY 






QUPDATE 


* 


READY 






• 102 


*102.1 


READY 






READ (2»50)tCAUl 
)fl=l#l00) 


♦ 102.2 


READY 






©OFF (UPDATE) 


107. 


READY 






A(2)=B«-C 


106. 


READY 






A(3)=-A(2) 


109. 


READY 








(3CFOR 


* 
• 








+NOTE 


CONVERSATIONAL 


FORTRAN IN EFFECT 


101. 


READY 






QEXR 


101. 


READY 






10 FORMAT (13) 


102. 


READY 






5 READ (2*10)»JtKrL 


•102. 


READY 


(INPUT 


VALUES ENTERED FOR J* K AND L) 


103. 


READY 






<♦ IF (J-K)5*7t9 


10*f. 


READY 






IF <L>^5*9 


♦ERR 




STATEMENT 


AT 10<*. REQUIRES A LABEL 


10<f. 


READY 






7 IF (D**f5f9 


105. 


READY 






9 L = L - X 
L s VALUE 


106. 


READY 






QOFF (EXR) 


106. 


READY 






©UPDATE 


♦ 


READY 






-103»103 


♦ 103. 


READY 






*f IF (K-U)5f7f9 


♦103.1 


READY 






OUST 


101. 








10 FORMAT (13) 


102. 








5 READ (2 f 10)>JtK*L 


103. 








<♦ IF (K-J>5*7,9 


104. 








7 IF (L)^f5*9 


105. 








9 L = L - X 
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a.06, 



READY 



I3CF0R 


• 
f 




♦NOTE 


CONVERSATIONAL FORTRAN IN EFFECT 


101. 


READY 


QLIMIT A.GT.2Q 


101, 


READY 


I3EXR 


102. 


READY 


20 FORMAT (Fe.3) 


103. 


READY 


READ <2#20)*A t I 


-103. 


READY 


(INPUT VALUES ENTERED FOR A AND I) 


1Q4. 


READY 


©OFF (EXR) 


10<l. 


READY 


READ <2»20)f(B(J)tl 
U=1*I> 


105* 


READY 


3 IF (B(I))5rl5t*f 


106. 


READY 


4 A = B(J)+SIN(B<I>> 


107. 


READY 


5 A r B(I)*A 


108. 


READY 


1 = 1-1 


109. 


READY 


60 TO 3 


110. 


READY 


15 A = C0S(BU>) 


111. 


READY 


QBEGIN 104 


101, 


READY 


DIMENSION B (100) 


~104. 


READY 


(INPUT VALUES ENTERED FOR B-ARRAY) 


+LMT 


READY 


A,6T # 20 110t A = 21.75 
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/V ABNORMAL MESSAGE 
^% 9-6-1-3 










ABNORMAL RETURN 










5-7-3 










ABNORMAL STATUS 










10-1-5 










ABORT 










5-4-4 


5-4-10 


5-5-1-3 


5-6-2 


7-5-3 


7-5-3-4 


8-3-2 


8-8 


8-14 


9-7 


11-3-2-1 


4> C* €L <C *m/ 


15-2-1 






ABORT EXIT 










3-14 










ABORT MESSAGE 










11-3-2-1 










ACCOUNT 










2-2 


5-4-1-1 


5-4-1-4 


5-4-7 


5-4-11 


6-1-1-1 


6-2-1 


7-4 


7-7-2 


7-7-3 


7-7-4-3 


7-7-4-5 


7-7-5 


7-8-4-3 


8-2-1 


8-5 


10-2-5 


10-6-7 


10-6-9 


11-3-1-2 


11-3-3-2 


12-2-1 


12-3-2 


14-3-6-1 


18-1-3 


18-2-1 










ACCOUNT NUMBER 










5-4-1-1 


5-4-1-4 


5-4-7 


7-4 


7-7-2 


7-7-4-3 


7-7-4-5 


7-7-5 


8-2-1 


8-5 


10-6-9 


11-3-1-2 


11-3-3-2 


12-2-1 


12-3-2 


14-3-6-1 


18-1-3 








ACCOUNT PRIORITY 










5-4-1-1 


5-4-1-4 


18-1-3 






ACTIVITY MASK 










7-4-2 










ACTIVITY REGISTRATION 








3-1-2 


8-1 


8-2 


8-2-2 


10-6-9 


ACTIVITY WAIT 










8-14 










ASSEMBLER 










1-2 


1-7-2 


1-7-5 


3-2-2 


4-9 


5-3-1 


5-6-4 


6-2-1 


15-1-3-10 


15-2-1 


15-2-2 


17-2-1 


19-1-1 






ASSIGNMENT SPECIFICATION 








5-5-1 










ASYNCHRONOUS REQUEST 








8-1 











BACKWARD FUNCTIONS 

10-2-5 
BACKWARD PROCESSING 

13-3-2-1 13-3-4-1 
BATCH PROGRAM 

7-3-5-1 7-4 



10-1-1 
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BATCH RUN 










5-2-1 


5-4-1-2 


5-4-7 


5-5-1-3 


5-6-2 


7-3-4-1 


7-3-5-4 


7-3-5-6 






BCD 










5-4-8 


5-5-1-4 


5-5-9 


10-2-3 


10-6-4 


10-6-5-1 


13-2-1 


13-2-2 


13-2-3 




BINARY MODE 










5-4-9 


9-6-1-3 








BINARY TERMINATION 








5-4-9 










BLOCK BUFFERING 










5-5-1-5 


7-1 


8-4 


8-14 


10-1-3 


12-3-1 


12-3-6 


12-3-7 


13-1 


13-3 


13-3-1 


13-3-4-2 


13-5 


13-5-2-2 


13-5-4 


13-6-1-1 


13-6-1-2 


13-6-1-5 


13-6-1-6 


13-6-1-8 


13-6-2 


13-7-3 


13-8 


13-8-2 




BLOCK FORMAT 










13-2-2 










BLOCK READ 










10-1-4-1 


10-1-5 


10-3-2 


13-1 


17-2-4-7 


BLOCK SEARCH 










10-1-4-1 


10-1-5 


10-3-2 






BLOCK SENTINEL 










10-1-4-1 


10-3-2 








BOOTSTRAP 










18-2 


18-2-1 








BREAKPOINT 










3-1-4 


9-5-1-3 


9-6 


9-6-1 


13-8-3 


BUFFER AREA 










8-4-5 


10-6-9 


12-3-2 


12-3-7 


13-5-1-2 


17-2-4-5 


17-2-4-7 


17-2-5 






BUFFER FORMAT 










10-6-2 










BUFFER PROCESSING 










10-6-7 


12-3-7 








r^ CARD CODE 
*"* 2-6 










9-5-1-2 








CARD PUNCH 










2"2 


5-2-1 


5-5-1-6 


9-1 


9-5-1-1 


9-6-1-1 


9-6-1-3 


9-7 


11-3-3-2 


12-3-3 


19-2-1 


19-2-3 


19-2-6 






CARD READER 










2-2 


5-5-1-6 


7-8-3 


9-6-1-1 


9-6-1-3 


9-7 


12-3-3 


18-1-3 






CATALOGUED FILE 










5-4-11 


5-5-1-3 


5-5-1-4 


5-5-5 


7-8-1 


7-8-4-3 


12-2-1 


12-3-5 


13-6 


14-3-5-1 
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CENTRAL SITE 

3-1-5 5-3-1 

18-1-3 20-4-1 
CHANNEL ASSIGNMENT 

5-5-1-6 10-6-3 
CHANNEL ASSOCIATION 

10-1-2 

CHANNEL NUMBER 

5-5-1-4 5-5-1-6 
9-9-1 10-6-7 

CHANNEL PRIORITY 

7-5-1 10-6-2 

CHANNEL QUEUE 

8-3-1 10-1-2 

CHECKPOINT DUMP 

5-3-1 5-4-10 
7-8-4-1 7-8-4-3 

CHECKPOINT NUMBER 
11-3-2-4 

CHECKPOINT REQUEST 

7-8-3 7-8-3-3 

CLOSE REQUEST 

13-3-1-6 13-3-1-7 
13-3-3-6 13-5-1-4 

CLT 

7-1 

COARSE SCHEDULER 

5-4-1-1 5-4-1-6 
7-1 7-3-1 

7-3-4-2 7-3-4-3 

9-1 9-3 

COBOL PROCEDURE 

1-7-2 15-2-1 

COLLECTOR 

1-7-2 4-9 
5-6-4 5-7-1 
14-3-8 15-1 
15-1-3 15-1-3-1 
15-1-3-7 15-1-3-12 
17-1 17-2-1 

COMMUNICATION ACTIVITY 
10-6-7 

COMMUNICATION DEVICE 

3-1-7 10-6-1 

COMMUNICATION PACKET 

11-4-1 11-4-2 

COMMUNICATIONS BUFFER 

8-4 8-4-3 

10-6-5-1 10-6-9 



5-4-4 



5-4-7 



11-3-4-2 



7-5-1 
18-1-3 



10-5-2 
5-4-11 



7-8-4 

13-3-2-6 
13-5-3-5 



6-1-2 
7-3-3 
7-3-5-1 
11-3-1-2 

15-2-4 

5-3-1 

15-1-1 
15-1-3-4 
15-1-4 
17-3-1 



10-6-8 



8-4-4 
12-3-7 



7-7-4-2 
18-2-1 



7-8-3-3 



13-3-2-7 



6-1-3 
7-3-4 
7-3-5-6 
12-3-4 

19-1-1 

5-5-1 

6-1-4 

15-1-2-1 

15-1-3-5 

15-1-5 



7-7-4-6 



7-8-4 



13-3-3-5 



6-2-2-2 
7-3-4-1 
7-7 



5-6-2 

14-2-2 

15-1-2-2 

15-1-3-6 

16-1 



8-4-5 
18-1-3 



8-14 
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COMMUNICATIONS HANDLER 
6-3-2-1 9-7 
10-6-8 10-6-9 

COMMUNICATIONS LINKAGE 

10-6-5-2 10-6-7 

COMPILER 

1-7-5 5-3-1 
20-1 20-3-2 

COMPLETION ACTIVITIES 

6-3-1 8-2-1 
10-6-4 10-6-5-1 

COMPLETION INTERRUPT 

7-2 10-1-1 

CONSOLE COMMUNICATIONS 
8-10 8-14 
11-4-2 18-2-1 

CONSOLE MESSAGES 

6-1-3 7-7 
9-6-1-3 9-7 

CONTINGENCY 

5-4-10 7-5-3 
8-3-3 8-8 
10-6-1 10-6-8 

CONTINGENCY WRITE 

10-1-5 10-2-2 

CONVERSATIONAL FORTRAN 

20-1 20-3-2 

CONVERSATIONAL PROCESSING 



6-2-1 

CORE ASSIGNMENT 
7-3-4-1 

CORE CONTENTS 
7-1 
7-3-6 

CORE QUEUE 

7-3-4-1 

CORE SWAP 

7-3-4-2 
CPU SWITCHING 

7-3-4-2 
CRT 

2-6 
CTMC 

2-6 

10-6-5-1 



7-3-4-2 

7-3-1 

7-3-4-2 

7-3-4-3 

10-6-9 

7-7-4-2 
10-6-5-2 



9-8-3 
12-3-1 


10-6-2 
12-3-7 


10-6-4 


5-5-11 
20-3-3 


15-2-3 


15-2-4 


10-1-1 
10-6-7 


10-1-3 
10-6-9 


10-5-2 
18-1-3 



11-2-2 



7-7-2 
9-9-3 



7-5-3-4 
10-1-5 



10-2-6 

20-4-13 

15-1-3-8 

7-3-2 

7-3-4-3 

7-3-5-2 



11-3-6 



9-6-1-1 
11-3-3-1 



7-7 
10-2-2 



20-4-5 



7-3-5-2 



7-3-5-1 



7-3-5-6 



11-4-1 



9-6-1-2 
11-3-6 



7-8-2-1 
10-2-6 



7-3-5-6 



7-3-5-6 



7-7-5 
11-3-4-2 



10-6-2 
12-3-3 



10-6-4 
18-1-3 
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CTS 





2-6 


7-7-4-2 


7-7-5 


10-6-2 


10-6-4 




10-6-5-1 


10-6-5-2 


10-6-7 


12-3-3 


18-1-3 


Q DATA 


AREA 










10-4-1 


12-3-6 


12-3-7 


13-5-4 


13-6-2 




15-1-3-5 


15-1-4 


15-1-5 






DATA 


BLOCK 












10-2-3 


10-2-5 


13-4-1 


13-6-2 


13-7-1 




13-7-2 










DATA 


FILE 












4-8 


5-3-1 


5-4-7 


5-4-10 


5-5-6 




5-5-7 


7-8-2-1 


9-1 


9-6 


9-7 




13-8 


13-8-1 


14-3-1 


14-3-1-1 


14-3-1-2 




14-3-2 


14-3-11 


14-3-11-2 






DATA 


HANDLING 












4-7 


5-4-7 


5-5-6 


5-5-7 


7-8-3-1 




8-4 


8-14 


13 


13-1 


13-2-6 




13-6 


13-8 


14-3-1-1 






DATA 


PROCESSOR 
5-5-7 










DBANK 












7-7-4-4 


8-6 


8-6-1 


8-7-1 


8-7-2 




15-1-3-5 


17-3-2-4 


18-1-3 






DEADLINE RUN 












5-4-1-6 


7-3-4-1 


7-3-5-6 






DEADLINE TIME 












5-4-1-1 


7-3-4-1 


7-3-5-4 


7-3-5-6 


11-3-1-2 



DEBUGGING PROCEDURES 

17-2-3 17-2-5-4 
DECATALOGUE 

5—5—3 12—3—2 
DEMAND INPUT 

7-3-5-5 
DEMAND MAXIMUM 

7-3-5-4 11-3-1-3 
DEMAND PROCESSING 




6-2-2-2 

DEMAND PROGRAM 

6-2 
DEMAND RUN 

5-4-1-1 



1-4-2 
18-1-3 

7-3-5-1 

5-4-1-2 



DEVICE TYPE 

5-5-9 5-10 

18-1-3 
DIAGNOSTIC MESSAGES 

15-1-2-1 17-2-4-1 



18-1-3 
3-1-8 

7-3-5-7 
7-3-4-2 

6-2-2-1 



18-1-4 
6-2 

9-1 
9-8-3 

9-1 



6-2-1 



17-2-4-4 18-2-1 



9-8-4 
9-2-1 
20-3-1 
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DIAGNOSTIC SYSTEM 





4-11 


5-6-2 


15-1-1 


15-1-2-1 


15-1-4 




17 


17-1 


17-2-3 


17-2-4-6 


17-2-5-5 


DIAL 














7-1 


8-14 


10-6-4 


10-6-5-1 


10-6-5-2 




10-6-6 


11-3-4-2 


18-1-3 






DIRECTORY ITEM 












8-4 


8-4-6 


8-4-9 


8-14 


12-1 




12-2-2-2 


12-3-2 


12-3-4 


14-3-6-1 




DISPATCHER 












7-1 


7-3-5-1 


7-3-5-2 


7-3-5-3 


7-3-5-6 




7-3-5-7 


7-4 


7-4-1-1 


7-4-2 


8-2-1 




a-2-4 


8-8 


10-6-7 


10-6-9 


18-1-3 


DLT 


2-6 










DRAIN REQUEST 












13-3-1 


13-3-1-2 


13-3-1-4 


13-3-2-4 


13-6-1-2 


DRUM 


FORMAT 












7-7-4-5 


10-1-4-1 


10-3-2 


12-2-2-3 


12-3-3 


DRUM 


HANDLER 












5-5-1-5 


7-1 


10-1-3 


10-3 


10-3-1 




10-3-2 


10-3-4 


10-5-2 






DRUM 


OPERATION 
10-3-2 


10-5-2 








DUAL 


CHANNEL 












2-6 


10-2-6 


10-3-1 


18-1-3 




DUMP 


FILE 
7-8-3-4 


7-8-4 








DUMP 


PROCEDURES 












17-2-3 


17-2-3-5 


17-2-4 


17-2-4-5 


17-2-4-7 


DYNAMIC ALLOCATOR 












5-4-1-1 


7-1 


7-3-1 


7-3-4 


7-3-4-1 




7-3-4-2 


7-3-4-3 


7-3-5 


7-3-5-1 


7-3-5-4 




7-3-5-5 


7-3-5-6 


7-3-5-7 


7-3-6 


7-4 




10-6-9 


11-3-1-3 


18-1-3 






DYNAMIC RELOCATION 










7-3-6 










DYNAMIC SEGMENT 












15-1-3-1 


15-1-3-6 


15-1-5 






■5 ELEMENT CYCLE 










E 


1-7-2 


16-2 








ELEMENT TYPE 












1-7-2 


5-5-6 


14-3-12-1 


19-1-1 




ELEMENT VERSION 












1-7-2 


1-7-3 


5-4-6 


14-2 


14-3-9-1 




14-3-11-1 


14-3-12-1 


18-1-3 
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EOF EXIT 
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EOM 
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EOR 










13-2-2 


13-2-3 


13-2-6 


13-6-1 
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13-6-2 


13-7-1 








EOT 










6-2-1 


9-8-3 


9-8-4 


10-6-4 
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EQUIPMENT TYPE 










2-6 


5-5-1-4 


7-7-4-2 


7-7-4-6 


9-9-1 


10-1-4-1 


10-5-2 


18-1-3 






ERROR EXIT 










8-14 


13-6-2 








ERROR INTERRUPT 










7-1 
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ERROR MESSAGE 
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11-3-6 
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ERROR MODE 
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10-1-4 
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11-4-1 


ERROR RECOVERY 










7-1 
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11-4-3 


ESI ACTIVITY 
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ESI COMPLETION 
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ESI INTERRUPT 
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ESI MODE 
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EXCLUSIVE READ 










13-1 
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EXCLUSIVE USE 










1-5 
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PROJECT NUMBER 












5-5-1-1 


6-2-1 


11-3-1-2 






PTP 


9-6-1-3 










PTR 


9-6-1-3 










PUNCH 


ERROR 
9-6-1-3 


11-3-3-2 








PUNCH 


FILE 












5-4-8 


5-4-8-1 


5-5-5-1 


8-11 


8-14 




9-4 


9-4-1 


9-5-1-1 


9-6-1 


9-6-1-1 




9-6-1-3 


9-7 


11-3-3-2 


13-8-3 


18-1-4 


PUNCH 


OPERATION 












9-4-1 


9-6-1-1 


9-7 


11-3-3-2 




PUNCH 


QUEUE 












5-4-8 


9-4 


9-4-1 


11-3-3-2 




PUNCH 


SYMBIONT 












8-14 


9-6-1-3 


9-7 


18-1-3 




PUNCH 


SYMBOLIC 
14-1 










PUNCH 


TERMINATION 
9-6-1-1 










« QUALIFIER 










Uft 


5-3-1 


5-4-1-5 


5-5-1-1 


5-5-1-3 


5-5-5 




5-5-11 


5-6-1 


5-6-4 


5-7-2 


5-10 




7-7-4-3 


12-2-1 


12-3-2 


12-3-3 


14-2 




18-1-3 
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QUANTUM 












7-3-5-7 


18-1-3 








QUEUEING PACKAGE 












7-1 










Q RANDOM FILES 
" 13-1 










RANDOM INPUT 












13-3-3-3 


13-5-3-3 








RE ENTRANT 












3-1-20 


6-2-2-3 


7-2 


7-3-5-6 


8-1 




9-1 


18-1-3 








READ 


BACKWARD 












10-1-3 


10-1-4-1 


10-1-5 


10-2-2 


10-2-5 




10-2-6 










READ 


DRUM 
10-1-5 










READ 


FORWARD 












10-2-2 


10-2-5 


10-2-6 


14-3-12 




READ 


MESSAGE 
5-5-1-3 


11-4-1 








READ 


RANDOM 












13-1 


13-3-2 


13-3-2-3 


13-3-3-4 


13-5-2 




13-5-2-3 


13-5-3 


13-5-3-4 






READ 


REQUEST 












11-4-3 


13-3-2 


13-3-2-2 


13-3-2-4 


13-3-3-2 




13-5-2 


13-5-2-2 


13-5-2-3 






READ 


SEQUENTIAL 












13-3-2 


13-5-2 


13-5-3 






READ 


WRITE 












1-5 


5-5-1-3 


10-3-2 


13-3-3-2 


13-3-3-3 




13-5-3-2 


13-5-3-3 








REAL 


TIME 















1-1 


1-3 


1-4-3 


1-5 




3-1-7 


3-1-19 


5-5-1-4 


6-3 


6-3-1 




6-3-2 


6-3-2-2 


7-1 


7-3-4-1 


7-3-5-1 




7-3-5-2 


7-3-5-3 


7-3-5-4 


7-3-5-5 


7-3-5-6 




7-3-6 


7-4 


7-4-1-1 


7-5-1 


7-6-1 




7-6-2 


7-7-5 


7-8-3-2 


8-1 


8-2-1 




8-4-5 


8-5 


8-7-1 


8-14 


10-5-2 




10-6-1 


10-6-7 


10-6-9 


11-3-1-3 


12-3-7 




18-1-3 










RECORD TYPE 












13-2 


13-2-2 


13-2-3 


13-2-4 


13-3-2 


RECOVERY MODE 












10-1-1 


10-1-4-1 


10-2-2 


10-2-3 


11-4-3 


REEL 


NUMBER 












5-4-11 


5-5-1-4 


5-5-3 


8-4 


8-4-8 




8-4-9 


8-14 


12-3-2 


12-3-4 
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REEL SENTINEL 

13-4-1 
REEL SWAP 

5-5-1-4 
REEL SWITCHING 

13-3-1-5 13-4-1 
REENTRANT PROCESSOR 

15-1-4 15-1-5 
REENTRANT ROUTINE 

8-6 8-6-1 

REGISTER SET 

7-5-3 10-1-1 

10-6-9 
RELEASE CORE 

7-3-5-1 8-14 

RELEASE REAL 

8-14 
RELEASE REQUEST 

13-3-1-7 13-3-2-7 

13-5-3-6 
RELOCATABLE CORRECTIONS 

15-1-3-13 
RELOCATABLE SEGMENT 

15-1-3-1 



9-7 



6-2 



8-13-7 
REMOTE BATCH 

REMOTE CONSOLE 

1-4-2 
REMOTE DEVICE 

2-6 
REMOTE SYMBIONT 

9—7 
REQUEST PACKET 

10-1-3 

10-4-3 
REQUEST QUEUE 

10-1-2 
RESERVE MASS 

12-2-2-1 
RESERVE SPECIFICATION 

5-5-1-3 
RESIDENT 

2-3 

7-3-5-5 

13-1 
RESPONSE TIME 

3-1-19 



20-3-2 
11-2-1 

10-1-4-1 
10-5-2 

10-1-4-1 
18-1-3 



7-1 

7-3-5-7 

18-2 



8-6-2 
10-1-4-1 



13-3-3-6 



15-1-3-7 

7-3-5-7 

20-3-4 

11-3-3-2 

10-2-2 
12-2-2-3 



7-3-4-2 



7-2 

7-3-6 

20-2 

10-6-7 



8-14 



10-2-3 



13-5-1-7 



15-1-5 



20-4-5 

11-3-4-2 

10-2-5 
12-3-1 



7-3-4-3 
7-4 



10-6-9 



18—1—3 
10-6-5-1 



13-5-2-6 



10-3-2 



7-3-5-1 
12-1 



UP-4144 



UNIVAC 1108 EXECUTIVE 
PROGRAMMER'S REFERENCE 



Index 

SECTION: 



19 



RESTART ERROR 












5-4-11 










RESTART INTERRUPT 












7-8-1 


7-8-4 








RESTART MESSAGE 












7-5-3-2 


7-5-3-4 








RESTART REQUEST 












7-8-4 










ROLLOUT 












2-4 


12-2-1 


12-2-2-4 


12-3-2 


18-1-3 


RUN 


CONTROL 












5-4-7 


8-13-4 


9-7 


12-2-1 




RUN 


FILE 












5-4-7 


5-4-9 


9-1 


9-2 


9-6 




9-6-1 


9-6-1-1 


9-7 


10-6-6 




RUN 


INPUT 












5-4-1-2 


5-4-1-11 


6-1-1 


6-1-1-1 


9-9-1 




11-3-3-2 


18-1-3 








RUN 


PRINT 
5-7-2 










RUN 


PRIORITY 












5-4-1-1 


6-3 


7-7-4-5 


18-1-3 




RUN 


QUEUE 












5-4-1-1 


7-3-4-1 


7-3-4-2 


11-3-1-2 




RUN 


SELECTION 
7-3-4-1 










RUN 


STATEMENT 












5-6-4 


7-3-4-1 


11-3-1-2 


12-2-1 




RUN 


TEMPORARY 












5-4-8 


5-6-1 


5-6-2 


5-7-2 


7-7-4-5 




12-1 


14-3-2-1 


14-3-8-1 


14-3-8-2 


14-3-9-1 




14-3-9-2 


15-1-3-2 


16-3 






RUN 


TERMINATION 












5-5-1-2 


5-5-1-3 


5-5-1-5 


7-7-2 


7-7-4 




7-7-4-2 


7-7-4-4 


7-7-4-5 


9-3-1 


9-4-1 




9-6 


11-2-1 








RUN 


TIME 












5-4-1-2 


5-4-1-6 


7-4-2 


7-7-2 


7-7-4-4 




7-7-4-5 


7-7-5 


11-3-1-2 


18-1-3 


18-1-4 


Q SCHE 


IOULING 










4-1 


5-1 


5-4-1 


5-4-1-1 


5-4-1-6 




5-4-7 


6-1-3 


6-1-4 


7-1 


7-2 




7-3 


7-3-1 


7-3-2 


7-3-4 


7-3-4-1 




7-3-4-2 


7-3-5-3 


7-7-5 


9-1 


9—4 




9-6 


9-7 


11-3-1-2 


18-1-3 




SCRATCH FILE 












8-7-3 


12-3-4 








SCRATCH REEL 












5-5-1-4 
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SDF 










5-4-7 


9-1 


9-2-1 


9-3-1 


9n.it •»£ 


13-8 


13-8-3 


14-3-1-1 


14-3-1-2 




SEARCH READ 










10-1-4-1 


10-1-5 


10-3-2 






SEARCH SENTINEL 










10-1-3 










SECTION NAME 










13-2 


13-2-3 


13-2-4 






SEGMENT LOAD 










15-1-4 


15-1-5 








SEGMENT NAME 










17-3-2-4 










SEGMENT NUMBER 










8-13-7 










SENTINEL BLOCK 










13-3-2 


13-4-2 


13-6-1-5 


13-7-1 




SENTINEL CONVENTIONS 








13-3-1-5 


13-4 








SEQUENTIAL FILE 










5-4-10 


7-8-2-1 


13-8 






SEQUENTIAL READ 










13-3-2 


13-3-3-2 


13-5-2 


13-5-3 




SEQUENTIAL WRITE 










13-3-1 


13-5-1 


13-5-3 






SET MODE 










5-5-1-4 


5-5-2 


10-1-4-1 


10-1-5 


10-2-3 


10-2-6 


18-1-3 








SET SCALE 










19-2-1 


19-2-2 


19-2-4 






SGR 










18-1-2 


18-3-1 


18-3-2 


18-3-5 


18-3-5-1 


18-3-7 










SIMULATED FASTRAND 








3-1-23 


5-5-1-3 


5-5-1-5 


7-3-2 


10-1-3 


10-3-2 


18-1-3 








SIMULATED INDEX 










19-2-1 


19-2-4 








SKIP WRITE 










10-1-5 


10-2-2 


10-2-4 


10-2-6 




SNAPSHOT 










4-11 


7-3-4-1 


8-13-5 


8-14 


15-1-3-1 


15-1-3-14 


17-1 


17-2 


17-2-1 


17-2-2 


17-2-4-6 










SORT 










1-2 


5-6-1 


7-5-3-4 


15-1-3-8 




SOURCE PROGRAM 










1-7-2 


7-8-2-1 


7-8-4-1 


15-2-1 


20-4-10 
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STANDARD DEADLINE 










18-1-3 










STANDARD DENSITY 










18-1-3 


18-1-4 








STANDARD MARGIN 










9-5-1-1 










STANDARD NOISE 










10-2-3 










STANDARD PRIORITY 










18-1-3 










STANDARD RECOVERY 










10-1-5 


10-2-3 


10-2-4 






START TIME 










5-4-1 


5-4-1-1 


5-4-1-2 


5-4-1-9 


5-4-7 


5-10 


6-1-3 


7-3-4 


7-3-4-1 


7-3-4-2 


11-3-1-2 










STATEMENT FORMAT 










5-2-2 


5-4-8 


5-6-2 


5-10 


8-7-3 


12-3-4 


14-2 


18-1-3 






STATEMENT QUEUE 










7-3-4-1 


7-3-4-2 








STATUS CODE 










7-8-3-4 


8-7-3 


8-10 


10-1-2 


10-1-3 


10-1-4-1 


10-2-3 


10-2-4 


10-3-2 


10-3-3 


10-4-1 


10-4-3 


10-4-4 


10-5-2 


10-6-5-1 


10-6-5-2 


12-2-2-3 


12-3-7 


18-2-1 




STATUS WORD 










7-7-4-6 


10-1-1 


10-1-2 


10-1-4-1 


10-2-3 


10-4-4 


10-5-2 


11-4-3 


20-4-2 




SUBPROGRAM CONTROL 








8-2-1 


8-2-4 








SUBPROGRAM REGISTRATION 








8-2-1 










SUPERVISOR 













3-2-1 


4-1 


4-6 


6-1-3 


6-2-2-3 


7 


7-1 


7-3-1 


7-3-2 


7-3-3 


7-5-3 


7-6-1 


7-6-3 


8-12 


8-14 


10-4-1 


10-6-1 


12-1 


12-3-4 


12-3-8 


16-1 


18-1-3 






SUSPEND 










6-3-1 


8-1 


9-7 


10-6-9 




SWAP LOCK 










8-5 


10-6-9 








SWAPPING 










3-1-24 


6-2-2-3 


6-3-1 


7-3-5-6 


7-3-5-7 


7-8-3-1 


8-4 


8-4-9 


8-14 


10-6-9 


12-2-1 


12-3-4 


13-3 


13-3-2-5 




SWITCH LIST 










7-3-5-1 


7-3-5-2 


7-3-5-3 


7-3-5-4 


7-3-5-6 


7-3-5-7 


7-4 


7-4-2 


7-8-3 


8-2-1 


10-6-9 
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SWITCHING CYCLE 










7-4-1-1 


7-4-2 


8-2-1 


8-5 




SWITCHING PRIORITY 








6-3-1 


7-3-5-3 


7-4-1-1 


8-2-1 


8-5 


10-5-2 










SWITCHING PROCEDURES 








13-3-1-5 










SWITCHING REAL 










7-4-1 










SYMBIONT CONTROL 










8-1 


8-11 


8-14 


9-5 


9-6 


9-6-1-3 


9-7 


9-8-1 


9-8-2 


9-8-3 


11-3-3-2 










SYMBIONT FILE 










5-4-8 


5-10 


11-3-3-2 






SYMBIONT INTERFACE 








8-11 


9-8-1 








SYMBIONT MESSAGE 










9-5-1-1 










SYMBIONT QUEUE 










5-4-8 


9-5-1-1 


9-6 






SYNCHRONIZATION 










7-5-5 


10-1-1 


10-1-3 


10-1-4 


10-5-2 


SYNCHRONOUS 










2-6 


8-1 


8-14 


10-6-2 


10-6-5-1 


SYSTEM GENERATION 










1-3 


1-4 


1-7-5 


2-1 


2-2 


4-12 


5-4-1-1 


5-4-1-2 


5-4-1-4 


5-4-1-6 


5-4-1-7 


5-4-1-10 


5-4-7 


5-4-8-1 


5-4-9 


5-5-1-1 


5-5-1-3 


5-5-1-6 


5-5-3 


5-6-2 


5-6-4 


6-2-2-3 


7-3-2 


7-3-5-4 


7-3-5-7 


7-7-5 


8-6-1 


9-1 


9-6-1-3 


9-8-2 


9-9 


9-9-1 


9-9-2 


9-9-3 


10-2-3 


10-4-2 


10-5-2 


10-6-2 


10-6-3 


10-6-4 


10-6*6 


10-6-7 


10-6-8 


11-2-1 


12-2-2-1 


12-2-2-4 


12-3-7 


14-3-6-1 


14-3-11 


15-1-5 


17-2-1 


18-1 


18-1-1 


18-1-2 


18-1-3 


18-2 


18-3 


18-3-1 


18-3-2 


18-3-3 


18-3-5-1 










SYSTEM LIBRARY 










2-2 


5-6-4 


5-6-5 


6-2-1 


15-1-3-4 


15-1-3-9 


15-1-4 


15-2-3 


17-3-2-3 


17-3-2-4 


18-1-2 










SYSTEM TAPE 










18-1-1 


18-1-2 








T TAP E ASSIGNMENT 
■ 5-5-1-4 










5-5-5-1 


9-3 


9-4 




TAPE DENSITY 










10-2-4 


18-1-3 
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TAPE 


FILE 












5-3-1 


5-4-8 


5-5-1-2 


5-5-1-4 


5-5-2 




5-5-3 


5-5-4 


7-8-1 


7-8-2-3 


7-8-3-1 




7-8-4-3 


8-12-1 


9-6 


9-7 


12-2-1 




12-3-4 


12-3-8 


14-3-13 


14-3-13-1 


14-3-13-2 




14-3-14 


14-3-14-1 


14-3-14-2 


14-3-15 


14-3-15-1 




14-3-16-1 


14-3-16-2 


16-2 


17-2-2 


19-1-1 


TAPE 


FUNCTIONS 
10-2-2 


10-2-6 








TAPE 


HANDLER 












5-4-8 


5-5-1-4 


5-5-2 


10-2 


10-2-3 




10-2-5 


10-2-6 








TAPE 


MARK 












5-5-9 


10-1-4-1 


13-8-2 






TAPE 


TYPE 












5-4-8 


5-5-1-4 


5-5-9 


10-2-4 


12-3-2 




13-1 










TASK 


SELECTION 
7-3-4-1 










TELETYPE* KEYBOARD 












6-2 










TELETYPE* MODEL 35 


ASR-KSR MACHINE 








9-8-4 10-< 


S-7 11-2- 


•3 18-1-3 






TELPAK- At SYSTEM 












2-6 9-7 










TEMPORARY FILE 












5-5-1-3 


5-5-1-4 


5-5-4 


5-6-1 


5-6-2 




5-7-2 


7-8-1 


14-3-1-2 


14-3-8-2 


15-1-2-1 




15-1-2-2 


15-1-3-2 


15-1-3-3 


16-3 




TEMPORARY TAPE 












5-4-8 


5-5-4 








TERMINAL 












2-2 


2-6 


3-1-8 


3-1-21 


5-4-1-2 




6-1-2 


6-2 


6-2-1 


6-2-2-1 


7-7-5 




9-2 


9-7 


9-8-1 


9-8-2 


9-8-3 




9-8-4 


9-9-1 


10-6-1 


10-6-2 


10-6-3 




10-6-4 


10-6-5 


10-6-5-1 


10-6-5-2 


10-6-6 




10-6-7 


10-6-9 


11-2-1 


11-3-1-2 


11-3-4-2 




13-2-2 


18-1-3 


20-2 


20-4-2 


20-4-9 




20-4-10 










TERMINATE FILE 












5-5-10 










TERMINATE REQUEST 












10-6-4 


10-6-5-1 








TERMINATE RUN 












5-4-1-2 


5-4^-6 


5-4-1-7 


9-9-3 


11-3-3-2 




18-1-3 










TERMINATE SYMBIONT 










11-3-3-2 
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TIMED ACTIVITY 

8-2-1 8-2*2 
TIMED REGISTRATION 

8-2-2 8-8 
TIMEOUT 

9-6-1-3 10-5-2 
TRACK SEARCH 

10-1-5 10-4-3 
TRANSLATE CHANNEL 

5-5-1-4 
TRANSLATE MODE 

9-6-1-3 10-2-3 



8-14 



10-6-5-2 



10-2-5 



UUCB 
10-1-2 
UNIT DOWN 

9-6-1-1 
UNLOCK FUNCTIONS 

12-3-8 
UNLOCK REQUEST 

10-1-4-1 10-4-3 
UNRECOVERABLE ERROR 

10-1-5 
UNSOLICITED KEYIN 

5-4-1-1 7-8-1 
UNSOLICITED MESSAGES 

5-4-1-1 9-6 

11-3-3-2 12-2-2-3 
UNSOLICITED RESTART 

7-8-4 
UPDATE CYCLE 

1-7-5 



10-5-2 

9-7 
12-3-4 



10-1-5 



\A# WAlT CONDITIONS 
VV 7-4-2 

WRITE LOCK 

5-5-1-3 



8-2-4 
5-5-3 



11-2-2-1 



\# VARIABLE LENGTH 
V 1-7-2 












8-7-3 




10-6-9 


13-3-2-2 


13-3-4 


13-5-4 


13-6-1- 


'2 


13-8-1 






VERSION NAME 












1-7-4 


14-2 




14-3-1-2 


14-3-4-1 


14-3-5 


14-3-5-1 


14-3-9- 


■1 








VIC 












2-1 


2-6 




5-4-8 


5-5-1-4 


5-5-9 


7-7-4-6 


10-2-1 




10-2-3 


10-2-5 


10-2-6 


18-1-3 


18-2 










vine 












2-1 


2-6 




5-4-8 


5-5-1-4 


5-5-3 


5-5-4 


5-5-9 




7-7-4-6 


10-2-1 


10-2-3 


10-2-4 


10-2-5 




10-2-6 


18-1-3 


18-2 
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25 



WRITE 


LOCKOUT 














2-6 


10-4-2 


10*4-4 




12-2-2-1 




WRITE 


RANDOM 














13-3-1 


13-3-1-3 


13-3-3- 


■3 


13-5-1 


13-5-1-3 




13-5-3 


13-5-3-3 










WRITE 


REQUEST 














10-3-2 


10-4-3 


13-3-1- 


•2 


13-3-3-1 


13-3-3-2 




13-5-1-2 


13-5-3-1 










WRITE 


SEQUENTIAL 
13-3-1 


13-5-1 


13-5-3 








WTS 
















2-6 


7-7-4-2 


7-7-5 




10-6-2 


10-6-4 




10-6-5-1 


10-6-5-2 


10-6-7 




12-3-3 


18-1-3 


1004 
















2-1 


2-2 


2-6 




5-4-8-1 


5-4-9 




5-5-1-6 


7-7-4-2 


7-7-5 




9-1 


9-5-1-1 




9-6 


9-6-1-3 


9-7 




9-9-1 


10-6-2 




10-6-5-2 


10-6-7 


10-6-9 




11-3-3-2 


12-3*3 




18-1-3 












1107 
















7-2 


9-7 


13-6-1- 


•7 


19-1-1 





UP-4144 



